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p u r s u a n t   t o  AB 1803.  The r e su l t s   compi l ed   f rom 1975-1984 i n c l u d e   o n l y  a sma l l  
amoun t   o f   s ampl ing   da t a   a s soc ia t ed   w i th   appa ren t   po in t   sou rces ,   such   a s   l eakage  
€rom s t o r a g e   o r  waste sites. However ,   under   the  terms  of  AB 2021, a l l  p e s t i c i d e  
sampl lng   i n fo rma t ion  i s  now i n c l u d e d   i n   t h e   d a t a   b a s e .  
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EXECUTIVE SUMMARY 

The Pest ic ide  Contaminat ion  Prevent ion Act (PCPA, AB 2021),  which became law on 

January   1 ,1986,   requi res   the   Cal i forn ia   Depar tment   o f  Food and  Agricul ture  (CDFA) 

t o   m a i n t a i n  a s ta tewide   da ta   base  of wells sampled by pub l i c   agenc ie s   fo r   t he  

p re sence   o f   pes t i c ide   ac t ive   i ng red ien t s .  The  Act a l s o   d i r e c t s   t h e  CDFA to 

r e p o r t   a n n u a l l y  on t h e   c o n t e n t s  of  t h e   d a t a   b a s e   t o   t h e   L e g i s l a t u r e ,   t h e  

Department   of   Heal th   Services  (CDHS) and  the  State   Water   Resources   Control  Board 

(SWRCB). Th i s  f i r s t  annua l   r epor t   p re sen t s   i n fo rma t ion   on   t he  number of wells 

sampled,  the number of wells w i t h   d e t e c t a b l e   l e v e l s   o f   p e s t i c i d e   r e s i d u e s   f o r  

each   coun ty ,   f ac to r s   con t r ibu t ing   t o   g round   wa te r   con tamina t ion  by p e s t i c i d e s  

used i n   a g r i c u l t u r e ,  and ac t ions   t aken  by t h e  CDFA and  the  State   Water   Resources  

Control  Board (SWRCB) to   p reven t   pes t i c ides   f rom  en te r ing   g round   wa te r .  

P r io r   t o   enac tmen t   o f   t he  PCPA, t h e  CDFA had  compiled a d a t a   b a s e  of well sampling 

r e s u l t s   f o r   p e s t i c i d e   r e s i d u e s   s u s p e c t e d   o f   o r i g i n a t i n g   f r o m   a g r i c u l t u r a l  

nonpoin t   sources .   This   da ta   base  was c rea t ed   fo r   t he   pu rpose  of d e f i n i n g   t h e  

e x t e n t  of ground  water   contaminat ion   resu l t ing   f rom  the   agr icu l tura l   use  of 

p e s t i c i d e s .  The CDFA J u l y ,   1 9 8 5   p u b l i c a t i o n   e n t i t l e d   A g r i c u l t u r a l   P e s t i c i d e  

R e s i d u e s   i n   C a l i f o r n i a  Well Water: Development  and Summary of a Well Inventory 

Data Base d e s c r i b e s   t h e   i n i t i a l   d a t a  base, which  contained  sampling  resul ts   f rom 

1975 t o   e a r l y  1984. The 1985  data   base i s  updated i n   t h i s   r e p o r t ,   w h i c h   d e s c r i b e s  

a l l   r e s u l t s  f rom  1975  to  1986 r ece ived   t o   da t e .  

As of 12/1/86, a l l   d a t a   s u b m i t t e d   f o r   i n c l u s i o n   i n   t h e   d a t a   b a s e  must  meet minimum 

well s a m p l e   r e p o r t i n g   r e q u i r e m e n t s   j o i n t l y   e s t a b l i s h e d   i n   s p r i n g ,  1986, by t h e  

CDFA, CDHS, and SWRCB p u r s u a n t   t o   S e c t i o n  13152 (d )   o f   t he  PCPA (AB 2021). I n  

keep ing   w i th   t hese   r equ i r emen t s ,   t he   fo l lowing   da t a   f i e lds  are  inc luded   for   each  

r e c o r d   i n   t h e  Well Inventory:  

1. county 
2. s t a t e  well number (township/range/ 

s e c t i o n / t r a c t / s e q u e n c e  number/ 
base  and  meridian) 

3 .  sampling  agency 
4 .  d a t e  of sample 
5.  t y p e  of  sample 
6. chemical  analyzed 

7. chemica l   concent ra t ion ,  

8. minimum d e t e c t a b l e  limit, 

9.  anaLyzing  laboratory 

i n   p a r t s   p e r   b i l l i o n  

i n  par t s  p e r   b i l l i o n  

10. d a t e  of  a n a l y s i s  
11. we l l   cons t ruc t ion   i n fo rma t ion  
1 2 .  t y p e  of well 
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As i n  1985, t h e  CDFA p o r t i o n  of t h i s   r e p o r t   c o n c e n t r a t e s  on pes t i c ide   r e s i . due  

d a t a  Erom az r i cu l tu ra l   uonpo in t   sou rces .   Suspec ted   po in t   sou rce   r e su l t s  were no t  

incl.uded i n  the  o r i g i n a l  da t a   base ,   s ince  ground water  contamination from p o i n t  

sources i s  n o t  w i t h i n  CDFA's r e g u l a t o r y   a u t h o r i t y .  However, according t o  PCPA 

requirements ,   sampling  data   received  f rom 1986 on will be i n c l u d e d   i n  the d a t a  

base r e g a r d l e s s  of the   source  of contaminat i .on .   For   example ,   sources   a re   l a rge ly  

unknown f o r  sampl-ing  data from AB 1803  monitoring of l a rge   wa te r  systetns, which 

now c o n s t i t u t e   t h e  bu1.k o f  the  dRta  base.  

The  1986  Well Inventory   da ta   base   inc ludes   wel l   sampl ing   resu l t s   f rom  the  

fo l lowing   agencies :   Cal i forn ia   Depar tments  of Food and  Agricul ture  (CDFA), 

Hea l th   Se rv ices  (CDHS) and  Water  Resources (DWR); Regional   Water   Qual i ty   Control  

Boards (RWQCB); S t a t e  Water  Resources  Control  Board (SWRCA); City of Davis;  

Fresno  and  San  Mateo  County  Environmental  Health  Departments;  and  Lake,  Mendocino 

and Yolo County  Agriculture  Departments. 

S t a t i s t i c a l   h i g h l i g h t s   o f   t h e  1986 da ta   base :  

1. A t o t a l  of  7 1 , 9 6 3  samples  taken  from 8,378 wells are recorded   in   the   da ta   base .  

2.  Samples  have been col lec ted   and   ana lyzed  f o r  p e s t i c i d e   r e s i d u e s  i n  5 3  of 58 

C a l i f o r n i a   c o u n t i e s .  

3. P e s t i c i d e   r e s i d u e s  were d e t e c t e d   i n  wells i n  23 coun t i e s .  

4. Data were   co l l ec t ed   fo r  164 p e s t i c i d e   a c t i v e   i n g r e d i e n t s  and r e l a t ed   chemica l s  

(breakdown  products  and  isomers). Of  t h e  164 p e s t i c i d e s   t e s t e d   f o r ,  16 were 

d e t e c t e d   i n   w e l l   w a t e r  (148,  o r  90 pe rcen t  of those  chemicals   tes ted  €or   were 

n o t   d e t e c t e d ) .  

5. DBCP, t h e  most f r equen t ly   s ampled   pes t i c ide ,  was d e t e c t e d  i n  2 , 1 1 3   w e l l s ,   o r  

92% of a11   we l l s   w i th   pos i t i ve   s amples .  

6 .  The g e o g r a p h i c a l   d i s t r i b u t i o n  of the sampling var i ed   g rea t ly   be tween  

pes t i c ides .   Fo r  example, d a t a   f o r  1,2-D were a v a i l a b l e   f o r  53 c o u n t i e s ,  

whereas   da t a   fo r  DBCP w e r e   a v a i l a b l e   f o r   o n l y  26 coun t i e s .  

7.  Based on da ta   con f i rmed   t o   da t e ,  CDFA has   concl t tded  that   n ine of t h e  16 

p e s t i c i d e s   a n d   r e l a t e d  compounds d e t e c t e d   i n  well water   were   p resent   as  a 

r e s u l t  o f  nonpo in t   sou rce   ag r i cn l tu ra l  use:  a l d i c a r b ,   a l d i c a r b   s u l f o n e   ( a n  

a ld icarb   degrada t ion   product ) ,   a t raz ine ,   d ibromochlornpropane  (DRCP), 
1,2-dichloropropane  (1,2-D) , diuron ,   e thy lene   d ihromide  (EDB) , prometon and  

simazine.  CDFA has   determined  there  i s  i n s u f f i c i e n t  informaLton to conclude 
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tha t   a lachlor ,   mol ina te ,   mol ina te   su l foxide ,   b romaci l ,   ca rbofuran ,   d imethoate  

and  malathion  were  present  in well water  as  a r e s u l t  of nonpoint  source 

a g r i c u l t u r a l   u s e .  

The 1985  and  1986 d a t a   b a s e s   a r e  compared  below. 

1985 1986 - - 
T o t a l  number  of samples 10,000 71 ,963  

Number of posi t ive  samples   3 ,952 5,104 

Tota l  number of wells sampled  approx. 5,000 8,376 

Number of wells w i t h  
pos i t i ve   s amples  no t   ava i l ab le   2 ,303  

Number of count ies   sampled 26 53 

Number of c o u n t i e s   w i t h  
pos i t ive   samples  

Number of p e s t i c i d e s  and related 
ing red ien t s   s ampled   fo r  

15 23 

34 

Number o f   pes t i c ides   and   r e l a t ed  
i n g r e d i e n t s   d e t e c t e d   1 1  

Number of p e s t i c i d e s   p r e s e n t  as a 
r e s u l t  of nonpoint  Bource 
a g r i c u l t u r a l   u s e  5 

164 

16 

9 

While t h e  number of  samples i n   t h e   d a t a   b a s e   i n c r e a s e d  more than 700 percent   f rom 

1985 t o  1986,  the number of pos i t ive   samples   increased   on ly  29 percent .  The 

r a t i o  of p o s i t i v e  t o  t o t a l   s amples   dec reased   f rom  one   de t ec t ion   i n   eve ry  2.5 

samples i n  1985 t o   o n e   d e t e c t i o n   i n   e v e r y  14.2 samples   in   1986.  And whi le   the  

number of p e s t i c i d e s  and r e l a t ed   i ng red ien t s   s ampled  f o r  increased   a lmost  500 

percent  from  1985  to  1986,  the number de t ec t ed   i nc reased  by less than  50 percent .  

A much more comprehensive  picture  of s t a t e w i d e   s a m p l i n g   r e s u l t s   i n   t h e  1986 d a t a  

base shows t h e   t o t a l  number of p e s t i c i d e s   d e t e c t e d   i n  well water and  the number o f  

p e s t i c i d e s   p r e s e n t   i n   w e l l  water as a r e s u l t  o f  n o n p o i n t   s o u r c e   a g r i c u l t u r a l   u s e  

do  not   appear   to  be i n c r e a s i n g   s i g n i f i c a n t l y .  

i i i  



L i m i t a t i o n s  on i n t e r p r e t a t i o n  o f  the  data.': 

1. Pes t i . c ide   r e s idue   de t ec t ions  reporced,  i n  the  well  i nven to ry  may nc)t r ep resml :  

t he   t r l l e   ex t en t  of ground wa' ter  contamitnation in t h e   s t a t e .  PesC.I'ci.des 

d 'etocted'  a r e  1i.mifed to Ciiose sampled  for. The d a t a   t h e r e f o r e   i n d i c a t e  which 

pEtstici.d'es azie presen t  i n  Cal i for rba   wel l   water  among pes t ic ides   sampled ,  h u t  

n o t  nm:,ng 3x1. pes t i c l r l e s  w e d  s t a t ewide .  

-____.__II _I----- 

2. SampZi.ri$ by agenc ie s   o the r  tihah CDFA was no t   necessa r i ly   r e l a t ed   t o   suspec ted  

a g r i c u l ' t u r a l  ri'oripoint source's of cori.tamination.,  Thetcforre tt showld not be 

assumhd'  fhatf ax> sulimftted  resu' l ts   i!nd' icate,   the 1:eachl.ng  poten.ttia1 of 

pedt?idiidCs  ueed i n  agti:cu,leu're. 

3.8 Geog.raphPaaITy, most sampling  has occu'rrred i n   t h e  San  J,oaquin  Valley, i n  

densely'  pbp;ulat@d a'feas. Very little' samp1in.g has occurred in1 c o a s t a l  

c o u n t i e s  o r  i n   r u m 1  area$, where wells are  more l i k e l y  to be i n   c l o s e  

proxim'ity' t 6  agri 'caleu'fa!? PieWs, Beca.u+se t h e  amount of sampl ing   var ies  

wid,ely  from  one' a t e a   t o  the Mext,  tt may ba i r iappropriate ,  t o  coac1ud.e  thsat 

certbin a r e a s  aft? mere s.ewsit$ua t o  Leaching rfi!am 6.the.t~ b m e d   s o l e l y  on 

infotrnat lbn  it^ the d a t a  base.. 

Daapite'  tliebe lim$tait%ons,, s&ai\rp.l:fng infotmatio,m coimuained i n   t h e  well i nven to ry  

d a t a  base caru, be' b?$ed i n  the fo1lawfn.g  applfcationa: 

1. Modeling 

26 Disp lay ing   t he   geograph ic   d i s t r ibu t ion  of well sampling 

3 .  Display ing   th ,e   geographic   d i s t r ibu t ion  of known pes t ic ide   contaminat ion  

i n   w e l l s  

4 ,  I d e n t i f y i n g   a r e a s   p o t e n t i a l l y   s e n s i t i v e   t o   p e s t i c i d e   l e a c h i n g  

5 .  As a b a s i s   f o r   s t u d y  desig.ns fo r   fu tu re   s ampl ing .  

Regulat ion of p e s t i c i d e s   t o   p r e v e n t   r e s i d u e s   f r o m   e n t e r i n g   w e l l   w a t e r  a s  a r e s u l t  

of  a g r i c u l t u r a l   u s e  i s  d i f f i c d l t   b e c a u s e   s c i e n t i € i c  knowledge  of how p e s t i c i d e s  

move t o  ground water  i s  incomple te .   Fac tors   tha t   cont r ibu te   to   g round  water  

contaminatton by p e s t l e i d e s   u s e d   i n   a g r i c u l t u r e   . I n c l u d e   u s e  and method of 

a p p l i c a t i o n ,   i - r r i q a t l o n   p r a c t i c e s ,   p e s t i c i d e   p h y s i c a l  and  chemical 

c h a r a c t e r i s t i c s ,  s o i l  type  and c7 imate. The r o l e s  t h e s e   f a c t o r s  p l a y  i n  the 

contaminat ion   process   a re   no t  f u l l y  understood. 
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Since 1979 ,  when DBCP was discovered i n  C a l i f o r n i a   w e l l s ,   t h e  CDFA has  taken 

s e v e r a l   a c t i o n s  to prevent   pes t ic ides   f rom  migra t ing   to   a round  water  i n  

C a l i f o r n i a .  The CDFA Environmental  Hazards  Assessment  Program (EHAP) conducts  

envi ronmenta l   moni tor ing   s tud ies   to   ident i fy   ac tua l   and   po ten t ia l   g round  water  

contamination by a g r i c u l t i t r a l   p e s t i c i d e s .  Ten such  strtdies  have  been  completed 

and e i g h t  a r e   i n   p r o g r e s s .  The CDFA Ground  Water P r o t e c t i o n   P l a n ,  a dcpartment- 

i n i t i a t ed   p rog ram begun i n  1984, seeks   to   improve   regula tory   dec is ions  by 

provid ing   es t imates  of t h e   p o t e n t i a l  o f  a pes t i c ide   t o   en t e r   g round   wa te r   w i th in  

S p e c i f i c   g e o g r a p h i c a l   a r e a s .  The o r i g i n a l  wel l  i nven to ry   da t a   base  was t h e  f i r s t  

P r o j e c t  of  t he   P l an .   In   add i t ion   t o   cons ide r ing   po ten t i a l   fo r   g round   wa te r  

con tamina t ion   i n  i t s  on -go ing   pes t i c ide   r eg i s t r a t ion   and   eva lua t ion   p rocess ,   t he  

CDFA h a s   a l s o  begun  implementing  the PCPA (AB 2021). 

The SWRCB has   implemented   severa l   p rograms  to   ident i fy ,   cor rec t   and   prevent  

pes t i c ide   con tamina t ion  of Cal i fornia   ground  water .  Most of  these  programs  were 

underway p r i o r   t o   t h e   p a s s a g e  of t h e  PCPA  (AB 2021). They i n c l u d e   t h e   P r i o r i t y  

Chemicals   Program,  the  Pest ic i .de  Regis t ra t ion  and  Evaluat ion  Program,  the Ground 

Water Contamination  Study, AB1803 Follow-Up Program,  and  the Ground Water "Hot 

Spots"   Study.   Regional   Water   Qual i ty   Control   Boards  have  invest igated  and 

mi t iga t ed  a number of  ground water con tamina t ion   i nc iden t s   o r ig ina t ing   f rom  po in t  

sources .   In   addi t ion ,   the   S ta te   and   Regional   Boards  work wi th  CDFA and  County 

Agricul tural   Commissioners  t o  mitigate  problems  of  ground water contaminat ion 

w i t h   p e s t i c i d e s   r e s u l t i n g   f r o m   n o n p o i n t   s o u r c e   a g r i c u l t u r a l   u s e .  

V 
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PREFACE 

This   r epor t  F u l f i l l s  the   requirements   contained i n  Sect ion  13152(e)   of   the  

Pest ic lde  Contaminat ion  Prevent ion Act (Chapter 1298 ,  S t a tu t e s   o f   1985) .  The Act 

d i r ec t s   t he   Ca l i fo rn ia   Depa r tmen t  of  Food and  Agricul ture  (CDFA) t o   r e p o r t  

specif ied  informat . lon on sampling f o r  pesticide res idues  i n  Ca1,ifornia  ground 

wa te r   t o   t he   Leg i s l a tu re ,   t he   Ca l i fo rn ia   Depa r tmen t  of Heal th   Serv ices  ( C D H S ) ,  

and   t he   S t a t e  Water Resources  Control Board (SWRCB) by December 1, 1986,  and 

a n n u a l l y   t h e r e a f t e r .  

Parts I and I1 of t h i s   r e p o r t   w e r e   w r i t t e n  by CDFA s t a f f ;  SWRCB s t a f f   c o n t r i b u t e d  

Par t  111. A s  s p e c i f i e d   i n   t h e  Act, t he   fo l lowing   i t ems  are addressed:  

PART I: 

* The number of wells s a m p l e d   f o r   p e s t i c i d e   a c t i v e   i n g r e d i e n t s ,   t h e   l o c a t i o n   o f  
wells  from  which  the  samples  were  taken, well numbers ( i f   a v a i l a b l e ) ,  and 
agencies   respons ib le   for   d rawing   and   ana lyz ing   the   samples .  

* The number of well samples w i t h   d e t e c t a b l e   l e v e l s   o f   p e s t i c i d e   a c t i v e  
i n g r e d i e n t s ,   t h e   l o c a t i o n   o f   t h e  wells from  which  the  samples were taken,  and 
the   agencies   respons ib le   for   d rawing   and   ana lyz ing   the   samples .  

* An ana lys i s   o f   t he   p robab le   sou rce  of r e s i d u e s ,   c o n s i d e r i n g   f a c t o r s   s u c h  as 
the   phys i ca l   and   chemica l   cha rac t e r i s t i c s   o f   t he   economic   po i son ,  volume of  
use and  method  of a p p l i c a t i o n ,   i r r i g a t i o n   p r a c t i c e s   r e l a t e d   t o   u s e ,  and  types 
of s o i l   i n  areas where  the  economic  poison i s  app l i ed .  

PART I1 : 

* Actions  taken by t h e  CDFA to   p revent   economic   po isons   f rom  migra t ing   to   g round 
waters  of t h e  s ta te .  

PART 111: 

* Actions  taken by t h e  SWRCB to   p revent   economic   po isons   f rom  migra t ing   to  
ground waters o f   t h e   s t a t e .  

T h i s   r e p o r t  i s  a €allow-up t o  the   Ju ly ,   1985  CDFA r e p o r t ,   A g r i c u l t u r a l   P e s t i c i d e  

Residues i n  C a l i f o r n i a  Well Water:  Development  and Summary OF a Well Inventory 

Data Base f o r  NonPoint  Sources,  which  summarized results of well water  sampling 

f o r   a g r i c u l t u r a l   p e s t i c i d e   r e s i d u e s   f r o m  1975-1984 c o l l e c t e d  by the  CDFA. Since 

l a s t   y e a r ,   t h e   d a t a   b a s e  has been   updated   to   inc lude   resu l t s  of  sampling o f  l a r g e  

municipal  water  systems by t h e  CDHS pursuant   to  AB 1803 (Chapter 881, S t a t u t e s  of 

1983) ,   and  resul ts   of   monitor ing by CDFA a n d   o t h e r   a g e n c i e s   € o r   p e s t i c i d e  

r e s idues   i n   %round   wa te r   due   t o   ag r i cu l tu ra l   u se  from  1979 through  August, 1986. 
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The resu1 . t~   compi led   f rom 1975-1984 inc lude   on ly  a small  amount  of d a t a  on 

sarnpllng c l u e  to apparent   po in t  sources,  Ruth as  leakage f r o m  s t o r a g e  o r  waste 

s i t e s .  As samp1.ing informat ion   per ta in ing  t o  nonpoint   sources  I s  received from 
a g e n c i e s   t h a t  sample w e l l   w a t e r   f o r   p e s t i c t d e s ,  i t  w i l l  be included i n  subsequent 

reports.  

Locat ions of s a m p l i n g   r e s u l t s   a r e  srlmmarized i n  t h i s   r e p o r t  by county. I n  the 

d a t a   b a s e ,   r e s u l t s   a r e   s p e c i f l e d  by we l l  number, i f  a v a i l a b l e .  The well. number 

s igni f ies   township ,   range   and   sec t ion  of t he   we l l   s ampled ,   l oca t ing  i t  within  one 

square mile u n i t s .  However due   t o   t he   h igh  number of r eco rds   con ta ined   i n   t he  

da ta   base   (over  70,000), a l i s t i n g  of i n d i v i d u a l   r e s u l t s  by township,   range and 

s e c t i o n  i s  no t  f e a s i b l e   h e r e .  

December, 1986 
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A. INTRODUCTION 

The incegri . ty  of CaLifornia 's   ground  water   has  come cinder c l o s e  s c r u r i n y  d u e  t o  

an i n c r e a s e  I n  the  number of pes t i c ide   r e s idues   found  in well   water   throughout  

t h e   c o u n t r y .   C e n t t a l i z l n g   e x l a t i n g   d a t a  i s  t h e  f i r s t  s t e p   i n   d e f i n i n g   t h e   e x t e n t  

of  Cal i forn ia ' s   p roblem.  The Cal i forn ia   Depar tdent  o f  Food a n d  Agr i cu l tu re  

(CDFA) was the re fo re   r equ i r ed  by the   Pes t ic ide   Contaminat ion   Prevent ion  Act 

(PCPA, AH ? O Z 1 ) ,  e f f e c t i v e  January  1,1986, t o  mai nt,=ti.n a da t .3  base of sampl ing  

r e s u l t s   € o r   p e s t i c i d e s   i n   C a l i f o r n i a  wells c o l l e c t e d  by s t a t e  and   l oca l agenc ie s .  

The PCPA a l s o   r e q u i r e s   t h a t   d a t a  on  the number and   loca t ions  of wells sampled  and 

wells w i t h   d e t e c t a b l e   l e v e l s  of p e s t i c i d e s   b e   r e p o r t e d   a n n u a l l y   t o   t h e   S t a t e  

Legis la ture ,   the   S ta te   Water   Resources   Cont ro l  Board (SWRCB) and  the  Department 

of Heal th   Serv ices  (CDHS). 

P a r t  I of t h i s   r e p o r t   f u l f i l l s   t h e s e   r e q u i r e m e n t s .   R e s u l t s   a r e   p r e s e n t e d   f o r   t h e  

number  of wells sampled  and  the number of wells w i t h   p o s i t i v e   d e t e c t i o n s   f o r   e a c h  

coun ty .   Gene ra l   f ac to r s   i n f luenc ing   pes t i c ide  movement t h r o u g h   t h e   s o i l   t o  

ground water are a l s o   d i s c u s s e d .  A l i s t  of  sampling  and  analyzing  agencies 

i n c l u d e d   i n  the da ta   base  i s  p r e s e n t e d   i n  Appendix C. 

P r io r   t o   enac tmen t   o f   t he  PCPA, increased   concern   over   the   d i scovery  of p e s t i c i d e  

r e s i d u e s   i n   C a l i f o r n i a  well water l e d  the CDFA t o  compile the Well Inven to ry   da t a  

b a s e ,   d e s c r i b e d   i n   t h e   J u l y  1985 p u b l i c a t i o n   A g r i c u l t u r a l   P e s t i c i d e   R e s i d u e s   i n  

C a l i f o r n i a  Well Water: Development  and Summary of a Well  Inventory  Data Base f o r  

Non-Point  Sources. As a r e g u l a t o r y   t o o l ,   t h e   o r i g i n a l   d a t a   b a s e   f o c u s e d  on 

s a m p l i n g   r e s u l t s   f o r   p e s t i c i d e s   s u s p e c t e d  of o r i g i n a t i n g   f r o m   a g r i c u l t u r a l  

nonpoint  sources.  Data  from  1975  to  1984  were  collected  from  the CDFA, SWRCB, 

Regional Water Qual i ty   Cont ro l   Boards  (RWQCB), CDHS and the Fresno  County 

Environmental   Heal th   Department   and  s tored  in  a s tandard   format .  

To meet the  requirements  of t h e  PCPA (AB2021), and t o   a i d  ground  water   protect ion 

r e s e a r c h ,   t h i s   f i r s t   a n n u a l   r e p o r t   p r e s e n t s   d a t a   f r o m   t h e   1 9 8 5   d a t a   b a s e ,  p l u s  

a d d i t i o n a l   d a t a   f r o m   e a r l y  1984 to   t he   p re sen t   submi t t ed   t h i s   l a s t   yea r .   L ike  a l l .  

d a t a  i n  the   1985  da ta  base,  most of  t h e   r e c e n t l y   c o l l e c t e d   d a t a  i s  Erom nonpoint 

sol l rce   s t l tdies .  However, as new sampl ing   da ta   a re   rece ived ,  a l l  r e s u l t s  will be 

incl.uded i n   t h e   d a t a  base and  presented i n  f u t u r e   a n n u a l   r e p o r t s ,   r e g a r d l e s s  of  

contaminat ion source.  
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B. MATERIALS AND METHODS 

CoLlection 

The same basic   procedure was u s e d  i n  c o l l e c t i n g   d a t a  i n  1986 a s  was used   for   the  

1985 da ta   base .   Po ten t i a l   sou rces  of sampling  data  were i d e n t i f i e d  and  contacted 

by t e l e p h o n e   o r   l e t t e r .   C o n t r i b u t i n g   a g e n c i e s   t o   t h e  1986 data   base are:  The 

Cal i fornia   Department  o f  Food and  Agriculture 's   Environmental   Hazards  Assessment 

Program,  and Worker Heal th   and  Safety  Branch;   the  Cal i fornia   Departments   of  

Heal th   Serv ices   (Sani ta ry   Engineer ing   Branch) ,   and  Water Resources;   the   Regional  

Water  Quality  Control  Boards,   Regions 1 , 4 ,  and 8; t h e   S t a t e  Water Resources 

Control  Board;  the C i t y  of  Davis  Public Works Department;  the  Fresno  and  San  Mateo 

County  Environmental  Health  Departments;  and  the  Lake,  Mendocino  and Yolo County 

Agriculture  Departments.  

Data c o l l e c t i o n   r e q u i r e d  a s i g n i f i c a n t  amount  of CDFA s t a f f  time and  inter-agency 

c o o p e r a t i o n .   A g e n c i e s   s u p p l i e d   t h e   d a t a   i n   e i t h e r   p u b l i s h e d   r e p o r t s ,  raw 

l a b o r a t o r y   r e s u l t s ,   o r  on magnetic  tape.  It was n e c e s s a r y   t o   r e q u e s t   i n d i v i d u a l  

r e s u l t s  when t h e   d a t a .   s u b m i t t e d  had  been  summarized. The CDFA s t a f f   a l s o  

t r a v e l e d   t o   a g e n c y   o f f i c e s   e i t h e r   t o   o b t a i n   p h o t o c o p i e s   o r   t o   t r a n s c r i b e  

informat ion   d i rec t ly   on to   computer   coding   shee ts .   Data   f rom  the  CDHS s t a t e w i d e  

monitor ing  s tudy  required by AB 1803,  Organic  Chemical  Contamination  of  Large 

Public  Water  Systems i n  Ca l i fo rn ia ,   Apr i l ,   1986 ,  were obtained i n  J u l y ,  1986 v i a  

magnet ic   tape.  

AB 2021 r e q u l r e s   t h a t   t h e  CDFA, t o g e t h e r   w i t h   t h e  SWRCB and CDHS, ag ree  on minimum 

w e l l   s a m p l i n g   r e q u i r e m e n t s   f o r   a l l   r e s u l t s   s u b m i t t e d   t o   t h e  CDFA. Since  sampling 

requirements  may r e s t r i c t   t h e  amount of da t a   r ece ived ,   t he   t h ree   agenc ie s   have  

in s t ead   ag reed  t o  narrow t h e  r equ i r emen t s   t o  mi.nimum well   sample  report ing 

requirements.  
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The fo l lowing  m i n i m u m  repor t ing   requi rements  a p p l y  t o  sa~nples taken a f t e r  

December 1,1986: 

1. 

2. 
3 .  
4 . 
5 .  

h *  
7 .  
8. 
9. 
10. 
11. 
12. 

s t R t e   w e l l  number ( t o w n s h i p / r a n q e / s a c t i o n / t r s c t / s e q u e n c e  number/ 

c o u n t y  
d a t e  of  samqle  (month/day/year) 
chemical  ana Lyzed 
i n d i . v i d u a 1   s a m p l e   c o n c e n t r a t i o n ,   i n   p a r t s   p e r   b i l l i o n ;  

minimum d e t e c t a b l e  limit, i n  parts p e r   b i l l t o n  
sampling  agency 
a n a l y z i n g   l a b  
s t r e e t  name and number of a c t u a l  well l o c a t i o n  
well.  type 
sample  type ( e . g . ,  i n i t i a l   o r   c o n f i r m a t i o n a l )  
d a t e  of analysis   (month/day/year)  

base  and  meridian) 

not   averaged  values  

Opt iona l   in format ion   to   be   inc luded  when a v a i l a b l e :  

1. well d e p t h   ( i n   f e e t )  
2 .  method of a n a l y s i , s  
3 .  t q  and  bot tom  perforat ion  depths  of t h e  well ( i n   f e e t )  
4 .  dep th   o f   s t and ing  water i n   t h e  well a t  time of s a n l p l i n g   ( i n   f e e t )  5. y e a r   t h e  wel l  was d r i l l e d  
6 .  w h e t h e r   d r i l l e r ' s  log has been  located 
7 .  .known squrctr af contamsnation 

Exp lana t ions   fo r   t hese   i t ems   a r e   p re sen ted   i n   Append ix  B. The d a t e  of a n a l y s i s ,  

a n a l y z i n g   l a b ,  method  of analysis  and  sample  type  were  not  included i n  t h e  1985 

d a t a   f i e l d s ,  A s  t h e y   a r e  o n l y  r e q u i r e d   f o r   s a m p l e s   t a k e n   a f t e r  December 1 ,  1986, 

mos t   records   cur ren t ly  i n  t he   da t a   base   do   go t   have   vq lues   fo r   t hese   f i e lds .  

The PCPA (AB 2021) a l s o   r e q u i r e s  a l l  well sgmpl ing   agencies   to   submi t   pes t ic ide  

sampl ing   da tg   to  tbe CDFA f o r  i nc lu8 ion   i n to   t he   da t a   base .   In   Augus t ,  1986, CDFA 

n o t i f i e d   f e d e r a l  and s t a t e   a q e n c i e s   t h a t   s a m p l e  well water € o r   p e s t i c i d e   r e s i d u e s  

a f  t h i s  new S t a t e  lay. Agencies   were  requested  to   submit   required d a t a  e i t h e r  on 

a suggested  reportj-ng form, on a form of t h e i r  own, o r  on  magnetic  tape,  These 

r epor t tqg   r equ i r emen t s  ,should s i g n i f i c a n t l y   r e d u c e  CDFA s t a f f   t ime   spen t  

rr&$ng and c o l l e c t t n p ;   d a t a ?  
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Eva?uat ; .on 

P e s t t c I d e   s a m p l i n g   d a t a   c o l l e c t e d  by CDFA through 1 9 8 5  were intended to r ep resen t  

resu l t s   f rom  nonpoin t   source   agr icu1t : l ra l   use .  Once c o l l e c t e d ,  samples o t h e r  

than AB 1803 d a t a  were screened  to   determine i f  st lspected  contamination was from 

po in t  o r  nonpoint  sources,   and  from  surface o r  pround  water .   nata   th . i t  met t h e  

foll.ow.tng s p e c i f i c   c r i t e r l a  were   inc luded   in  t h e  wel l  inventory:  

a .  Samples had t o  be a s soc ia t ed   w i th  a nonpoint   source as  opposed t o  a known 

poin t   source .  Tf the   source  of contaminat ion was unknown, t h e  data  were 

s t i l l  co l lec ted   and   inc luded  in t he   da t a   base .  The contamination  source 

fo r   t hese   s amples  w i l l  be i n v e s t i g a t e d .  

b. Samples   had   to   be   t aken   as   c lose   to   the   wel l   head  as p o s s i b l e .  

C .  For  domestic  wells:  

1. Samples  had t o  be  obtained  f rom  an  untreated and u n f i l t e r e d  sys tem,  

because   f i l t r a t ion   o r   t r ea tmen t   cou ld   r educe   o r   e l imina te  a chemical 

r e s i d u e ;  

2. To p r o v i d e   q u a l i t y   a s s u r a n c e  among samples ,   t he   co l l ec t ion   appa ra tus  

had t o  have  been  supplied by the  sampling  agency.  Therefore,  

sampl ing   resu l t s   f rom owner-sampled wells were included when 

i n s t r u c t i o n s  on proper  sampling  materials  and  methods  had  been  given 

t o  t h e  w e l l  owner by an   appropr ia te   agency .  

d.   Location of each well sampled had to  be   min ima l ly   i den t i f i ed  by 

township / ranEe/sec t ion   accord ing   to   the  U . S .  Geologica l   Survey ' s   Publ ic  

Lands  Survey  Coordinate  System  (Davis  and  Foote, 1966). This  requirement 

enabled   an   eva lua t ion  of  ground water con tamina t ion   u s ing   o the r  

s p a t i a l l y - d i s t r i b u t e d   d a t a  sets.  

e .  The d a t a  must not   have  been  entered  previously.  

D a t a   w e r e   v e r i f i e d   a s   m e e t i n g   t h e s e   c r i t e r i a   e i t h e r  by a n a l y s i s  of r e p o r t s   o r ,  

i n   t h e   c a s e  of u n p u b l i s h e d   l a b o r a t o r y   r e s u l t s ,  by verbal   confirmation  f rom 

appropr i a t e   agency   s t a f f .   Da ta   t ha t  met t h e   c r i t e r i a  were  re ta ined and coded 

in to   t he   p rope r   fo rma t .  

Only d a t a   o t h e r   t h a n  AB 1803 data  were  evaluated based o n  t h e   a b o v e   c r i t e r i a .  

Sources   a re  l a r z e l v  unknown f o r  AB 1503 d a t a ,  which now represent   the   bu lk  of  
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d a t a  In t he   da t a   base .   Po in t   sou rces  of  ground  water  contarninatton a r e  dlscusserl  

by the S'VJTICR i n  Sect ion 111. 

Data  Entry 

For   the 1985 da ta   base ,   da ta   were   co l lec ted ,   eva lua ted   and   t ranscc lbed   on to  

coding   shee ts .   This   in format lon  Mas entered   on to  floppy d i s k   s t o r a g e  011 a n  Apple  

I T  microcornouter a t  CllP.4 hesdqua r t e r s  i n  Sacramento.  These s t o r e d  F i les  were 

then   proof read   aga ins t   the   coding   shee ts ,   and   ed i ted  as  necessary .   Ind iv idua l  

f i l e s  w e r e   t r a n s f e r r e d   f o r   s t o r a g e   t o  a PDP 11/23+ minicomputer i n   R i v e r s i d e ,  CA. 

The same da ta   en t ry   p rocedure  was u s e d   f o r   t h e  1986 data   base.   This   year   however ,  

d a t a  were t r ans fe r r ed   f rom  the  PDP 11/23+ i n   R i v e r s i d e   t o  a PRIME computer (9750 

model) a t  CDFA headquar t e r s  in Sacramento.   After  the new f i l e s  were  checked  with 

ver i f ica t ion   programs  conducted   on   the  PRIME computer ,   the   da ta  were en ' te red   in to  

t h e  SIR (Sc ien t f f i c   In fo rma t ion   Re t r i eva l )   Da ta  Base Management Systeltl,  where 

s t a t l s t i c a l  a n a l y s e s  of ,data   and  generat ion of t a b l e s  were performed. Data f o r  

t h e  1987 r e p o r t  w i l l  b e   e n t e r e d   d i r e c t l y   i n t o   t h e  PRZMF, computer i n  Sacramento. 

Verif icat ion  programs  have  been  added  to   the  data   base management sys t em  to  

i n s u r e   t h e   i n t e g r i t y   o f   t h e   d a t a .   V e r i f i c a t i o n  i s  performed  on a l l  new d a t a  

b e f o r e   i n c l u s i o n   i n t o   t h e   m a i n   f i l e  t o  cheek for: 

(1) Township / range/sec t ion   (TJRJs)   ver i f ica t ion :  The townships,  ranges,  and 

s e c t i o n s  i n  each  county were coded  and  entered  into a computer f i l e .  A 

program was w r i t t e n   t h a t   c o m p a r e s   t h i s   f i l e   t o  well  sampling  records  to  be 

inc luded   i n   t he   da t a   base .   E r ro r s  are  noted  and  corrected.  

( 2 )  C o l u m n v e r i f i c a t i o n :   A p r o g r a m w a s   w r i t t e n t h a t   c o m p a r e s   a l l   a l l o w e d   v a l u e s  

f o r   e a c h  column t o   t h e   a c t u a l   e n t e r e d   v a l u e s   i n   e a c h  column  and notes   any  

e r r o r s   f o r   e a c h   l i n e .   T h e s e   e r r o r s  are inspec ted   and   cor rec ted .  

The p l l rpose   o f   the   o r ig ina l   da ta   base  was to   determi.ne  .where  sampling  for  

p e s t i c i d e s  used i n   a g r i c u l t u r e  had occurred  and  where  residues i n  ground  water 

due to agr i cu l . t u ra1  use were  present .  The o b j e c t i v e  was en larged   wi th   the  PCPA 

(AB 20?1.) t o  a l s o  provide  an a b s o l u t e  count  of  the number of contaminated VS.  

non-contaminated  wells.   This new requirement  introduced the need for   Fdent l fyFng 

indivi.dua1 wells from  which  samples  wer2  taken, as opposed t o  a simple recording 

of a l l  sampling r e s u l t s .  
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To meet t h i s   n e e d ,   c o m p l e t e   s t a t e  well numbers  have since  been  incll lded. The 

DepartmentoE  Water  Resoures (DWR) is r e spons ib l e  f o r  a s s i g n i n g   t h e s e  numbers. 

Format of the  Data Base 

Each   chemica l   ana lys i s   for  a p e s t i c i d e   r e s i d u e   i n  a well  water  sample 

cons t i tu tes   one   record   in   the   da ta   base .   Each   record   conta ins  132 columns of 

d a t a .  An exp lana t ion  of t he   fo rma t   fo r   each   r eco rd  appears i n  Appendix B. 

Codes are l i s t e d  i n  Appendix C. 
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C. RESIJLTS 

1986  Data 

The p r i m a r y  u n i t  of a n a l y s i s  i n  the we11 inventory   da ta  base i s  a record.   Each 

r eco rd   r ep resen t s   one   chemica l   ana lys i s   (o r   s ample   r e su l t )   fo r   one   spec i f i c  

p e s t i c i d e   o r   r e l a t e d   c h e m i c a l   i n   o n e  well water  sample. In 1985,   resul ts   were 

r epor t ed  by r eco rd   on ly ,   s ince  a lack   of   comple te   s ta te  well numbers  prevented 

r e p o r t i n g   r e s u l t s  by i n d i v i d u a l  well. A l l  r eco rds  in t he   da t a   base   have   s ince  

been   ass igned   un ique   wel l   numbers   ( to   the   ex ten t   poss ib le )  so t h a t  1986 r e s u l t s  

may a l s o  be  reported by well. 

R e s u l t s   p r e s e n t e d   i n   t h i s  1986 r e p o r t  are summarized i n  3 ways: (1) by p e s t i c i d e  

act ive  ingredient ,   showing  which  pest ic ides   were  sampled  for   and  which  were 

d e t e c t e d ;  ( 2 )  by county ,   ind ica t ing   where   sampl ing   occur red   and   where   pes t ic ides  

were de tec ted   and  ( 3 )  by year,  i n d i c a t i n g  when p e s t i c i d e s  were sampled  and 

d e t e c t e d .  

The well i nven to ry   da t a   base   does   no t   r ep resen t  a l l  well sampl ing   tha t   has  

o c c u r r e d   i n   t h e   s t a t e   b e c a u s e :  

a )   o n l y   s a m p l i n g   r e s u l t s   f o r   p e s t i c i d e   r e s i d u e s  are  included;  

b )  only  sampling  resul ts   f rom  cooperat ing  publ ic   agencies   are   included 

t o   d a t e ;  

c )   exc luding  AB 1803 da ta ,   s ampl ing   r e su l t s   f rom  suspec ted   po in t   sou rces  

and   da ta   tha t   do   no t   o therwise  meet t h e  CDFA e v a l u a t i o n  c r i te r ia  have 

been  excluded  f rom  the  data   base t o  da t e .  

F u r t h e r ,   d e t e c t i o n s   r e p o r t e d   i n   t h e   w e l l   i n v e n t o r y  may n o t   r e p r e s e n t   t h e   t r u e  

extent  of  ground  water  contami.nation. The da ta   mere ly   ind ica te   which   pes t ic ides  

a r e   p r e s e n t  i n  C a l i f o r n i a   w e l l   w a t e r  among pes t ic ides   sampled  fo r  i n  t h e   a r e a s  

where  samples  were  taken,  but  not among a l l  pes t i c ides   u sed   s t a t ewide .  
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-- RES!JJ,TS BY PESTICIDE 

Sampling  Distribution 

Inforlnatim on 104 pesticide a c t i v e  ingredien ts  and related  chemical.3  analyzed in 

71,963 samples taken from 8 , 3 7 6  wells is s tored  i n  the  data base.  T a b l e  1 

summarizes  the  number  of  counties  with  positive  results  and  the t o t a l  number of 

counties  sampled  for  each  pesticide  included in the 1986 data  base; Table 2 

displays  the  total  number  of  positive  and  negative  results  per  well  and  sample. 
As shown in the  two  tables,  sampling  frequency  varies  greatly  between  pesticides. 

For example, well  water has been  sampled  most  extensively f o r  1,2-D and DBCP 

(3,175 wells in 53 counties  and 5,288 wells in 26 counties, respectively), while 
other  chemicals,  such as prometon,  have  been  sampled  for  less  frequently (120 
wells in only  two counties). Nine of the 164 pesticides  were  sampled f o r  in more 

than 1,000 wells; 80 pesticldes ( 4 9 % )  were  sampled for in fewer  than 100 wells. 

Seventy-six  pesticide8 (46%) were  sampled for in 100 t o  1,000 wells. This 
variance in sampling  distribution  prohibits our presenting  a  complete  picture of 
California's ground water quality as impacted by  the  agricultural use of 
pesticides. 
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Table 1. Summary by pesticide or related chemical of counties 
with  positive  sample  results  compared  with  the total number of 
counties sampled. 

_____________________________________I ___________L____-_-_-_-- 

PESTICIDE  POSITIVE RESULTS  COUNTIES 
COUNTIES  WITH TOTAL 

_______________________I________________---------------------- 

1,2-D 

1 3-D 

2,4,5-T 

2 I 4-D 

4-CLOC 

BHC (all isomers) 

D-D mix 

DBCP 

DCPA 

DDD 

DDE 

DDT 

DDVP 

DEF 

DNOC 

EDB 

EPN 

EPTC 

MCPA (no  salt) 

MCPA, dimethylamine  salt 

MCPB,sodium salt 

PCNB 

PCP 

__^_____________-___1______1__________1_-_--------_----------- 

8 53 

0 52 

0 4 

0 46 

0 1 

0 38  

1 4 

15 26 

0 17 

0 3 8  

0 38 

0 3% 

0 3 

0 14 

0 12 

6 22 

0 3 

0 13 

0 1 

0 10 

0 4 

0 18 

0 42 
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Table 1,. ( cont inued)  

acro le in  0 4 

a.lachi.0-r 

a IdY ea.rb 

ald.i;ca.rb sulfone 

a l d r i n  

ametryn 

aminacaxb 

ami t L. a z 

amitrole 

atra ton  

a t . raz ins  

azinophos-ethyl  

azinophos-methyl 

bendiocarb 

bsnef   in  
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Table 1. (continued) 

captan 

carbaryl 

carbendazim 

carbofuran 

3 4  

4 1  

23 

33 

carbophenothion 0 7 

chlordane 0 38 

chlordecone 0 2 

chlordimeform 0 8 

chloroallyl  alcohol  (cis/trans) 0 3 

chlorobenzilate 0 2 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

creosote 

cyanazine 

cycloate 

dalapon 

demeton 

diaz  inon 

dicamba 

dicofol 

dicrotophos 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

28 

24 

11 

26 

2 

11 

2 

1 

41 

26 

6 

28 

2 
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Table 1. (continued) 

dieldrin 

dimethoate 

dinoseb 

dioxacarb 

dioxathion 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

ethion, 

ethyl  alcohol 

ethylan 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

3 8  

31 

29 

1 

3 

18 

33 

25 

42 

39 

18 

48 

38 

2 4  

1 

2 

fenamiphos 0 1 8  

fenamiphos  sulfone 0 1 

fenamiphos  sulfoxide 0 1 

fenbutatin-oxide 0 1 

fenvalerate 0 1 

fluchloralin 0 5 
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Tab le  1. (continued) 

formaldehyde 0 2 

glyphosate 

heptachlor 

0 

0 

9 

38  

heptachlor  epoxide 0 

hexachlorobenzene 

38 

0 38 

hexazinone 0 2 

lindane  (gamma-BHC) 0 48  

malaoxon 

malathion 

maneb 

merphos 

1 

22 

20 

2 

methamidophos 0 

methidathion 

22 

0 4 

methiocarb 

methomyl 

methoxychlor 

methyl  bromide 

0 

0 

0 

0 

4 

32 

37 

49 

methyl  parathion 0 

methylene  chloride 0 

metolachlor 

mevinphos 0 

mirex 

molinate 

______________I__________c___I__________---------------------- 

17 

1 

0 3 

15 

0 3 

2 i8 
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Table 1. (continued) 

molin'ake su1.f ox.i.de, 1 17 

monocro.tophOs 

naled,. 

napropam2de 

nitrofen. 

oryzalin 

ovex 

oxamyl 

o%ydemston-meBhgl 

paraquat 

pa.ratK.iofi3 

pendimethalfn 

permethrin: (.cis and  trans) 

phorate 

phosalone 

0 

0 

08 

0' 

0 

0, 

0. 

2 

4 

6. 

2 

5 

1: 

17 

1 

3!8 

E5 

1 

8 

2 4  

9 

phos'me t 0 5 

phospbaffridon 0 1 

profluralin 0 2 

promecarb 0 1 

prometon 1 2 

pfomettyn 

propargite 

0 

0 

2 4  

13 

18 
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Table 1. (continued) 

___.-_____________II_------------------------------------------ 
COUNTIES WITH TOTAL 

PESTICIDE  POSITIVE  RESULTS COUNTIES 
_____^_^__-______^________l_______^l____----------------------- 

propazine 

propham 

propoxur 

propyzamide 

pyrethrins 

ronnel 

screen  (carbamate) 

screen  (chlorinated  hydrocarbon) 

screen  (organophosphate) 

screen  (triazine) 

silvex 

simazine 

simetryn 

sodium  chlorate 

terbacil 

terbutryn 

tetrachlorvinphos 

tetradifon 

thanite 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

triadimefon 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

12 

4 

9 

2 

2 

2 

4 

5 

1 

36 

36 

13 

2 

1 

12 

1 

6 

1 

17 

17 

48 

2 
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Table 1. (continued) 

PESTICIDE 
C,OUNTP ES WITH 

PO.SITIVE RESULTS 
TOTAL 

CO,UNTIES 

trichloronate 0 1 

trichlorophon 

trifluralin 

0 

0 

vernolate  0 

10 

8 

1 

zineb 0 1 

ziram Q 25 
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Table 2. 
samples 
positive 

Comparison of the  number of wells  sampled  with  the  number of 
taken for pesticides  and  their  related  chemicals,  grouped  into 
, negative and total  categories. 

1,2-D 

1,3-D 
* 

2,4,5-T 

2,4-D 

4-CLOC 

BHC (all  isomers) 

D-D mix 

DBCP 

DCPA 

DDD 

DDE 

DDT 

DDVP 

DEF 

3111/4806 

3051/4142 

17/ 18 

909/  945 

I/ 1 

791/1677 

12/ 18 

3175/3907 

352/  358 

863/ 903 

862/  903 

867/  911 

12/ 12 

262/  262 

3175/5122 

3051/4142 

17/  18 

909/ 945 

1/ 1 

791/1677 

13/  19 

5288/8108 

352/ 358 

063/ 903 

862/  903 

867/  911 

12/ 12 

261/ 262 



Table 2. (continued) 

N 
N 

DNOC 

EDB 

EPN 

EPTC 

HCPA (no salt) 

WCP.A, dimethylamine  salt 

HCPB,sodim salt 

PCNB 

PCP 

acephate 

acrolein 

a lachlor  

aldicarb 

a1dicar.b sulfone 



Table 2. (continued) 

N 
W 

aldrin 

ametryn 

o/ 0 798/  831 798/  831 

o/ 0 51/ 52 51/ 52 

aminocarb o/ 0 14/ 14 14/ 14 

amitraz 

amitrole 

atraton 

atrazine 

o/ 0 1/ 1 1/ 1 

o/ 0 3/ 3 3/  3 

o/ 0 39/ 41 39/ 41 

74/ 144 838/ 925 912/1069 

azinophos-ethyl o/ 0 6/ 6 6/ 6 

azinophos-methyl o/ 0 616,’ 625  616/ 625 

benef  in 

benomyl 

bensulide 

bentazon 

o/ 0 199/  199 199/ 199 

o/ 0 495/  502 495/  502 

o/ 0 3/ 3 3/ 3 

o/ 0 2/ 2 2/ 2 



bromacil 

bufencarb 

butylate 

captan 

carbaryl 

carbendazim 

carbofuran 

carbophenothion 

chlordane 

chlordecone 

chlordimeform 

chloroallyl  alcohol  (cis/trans) 

chlorobenzilate 

chloropicrin 

5 

0 

0 

0 

0- 

0 

1 

0 

0 

0 

0 

0 

0 

0 

569/ 577 

8/ 8 

9/ 9 

712/ 719 

798/ 804 

212/ 215 

679/ 683 

3-2/ 33 

864/ 911 

2/ 2 

182/ 182 

11/ 45 

9/ 9 

795/ 806 

571/ 582 

8/ 8 

9/ 9 

712j 719 

798/ 804 

212/ 215 

680/ 684 

32/ 33 

869/ 911 

2/ 2 

1821 182 

11/ 45 

9/ 9 

795/ 806 



Table 2. (cont inued)  

chlorothalonil 

chlorpropham 

chlorpyrifos 

creosote 

cyanazine 

cycloate 

dalapon 

demeton 

diazinon 

dicamba 

dicofol 

dicrotophos 

dieldrin 

dimethoate 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

488/  492 

260/  262 

484/  490 

4/ 4 

262/ 307 

9/ 9 

14/ 14 

931/ 961 

289/  294 

33/ 34 

733/ 740 

9/  9 

797/  833 

611/ 625 

4801 492 

260/ 262 

484/  490 

4/ 4 

262/ 307 

9/ 9 

14/ 14 

931/  961 

2891 294 

33/ 34 

7 3 3 /  740 

9/ 9 

797/  833 

622/  626 
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Table 2. (continued) 

ma1athi.m 

.maneb 

merphos 

rnethamidophos 

methidathion 

methiocarb 

methomyl 

methoxychlor 

methyl  .bromide 

methyl  parathion 

methy1,ene ch lo r ide  

metolachlor 

mevinphos 

mirex 

168/ 1 7 2  

26%/ 274 

138/  13% 

373/ 3-83 

50/ 51 

1 4 /  24 

714/ 73-9 

.834/ -851 

2862/4482 

170/ 174 

I/ 1 

4%j' (18 

167/ 171 

19/ 99 



Table 2. (continued) 

PESTICIDE POSITIVE NEGATIVE TOTAL 

molinate 2/ 16  265/  355  267/  371 

molinate sulfoxide 2/ 3 210/  287  212/  290 

monocrotophos o/ 0 9/ 9 9/ 9 

naled o/ 0 31/ 31 31/  31 

napropamide o/ 0 172/  180  172/  180 

nitrofen o/ 0 11/ 11 11/ 11 

oryzalin o/ 0 174/  182 174/ 182 

ovex o/ 0 2/ 2 2/ 2 

oxamyl o/ 0 362/  364  362/  364 

oxydemeton-methyl o/ 0 2/ 2 2/ 2 

paraquat o/ 0 589/  597 589/ 597 

parathion o/ 0 83/  103 a31 103 

pendimethalin o/ 0 2/ 2 2/ 2 

permethrin  (cis  and  trans) o/ 0 156/  305 156/ 305 

-___--_--c-^----------------------------------------------------------------- 



Table 2. (continued) 

w 
0 

PESTICIDE POSITIVE NEGATIVE TOTAL 
L___________-------------------------------------------------- 

phorate 

phosalone 

phosmet 

phosphamidon 

profluralin 

promecarb 

prometon 

prometryn 

propargite 

propazine 

propham 

393/ 398 

48/ 49 

17/ 18 

2/ 2 

11/ 11 

a/ 8 

112/ 123 

374/ 420 

220/  221 

52/ 53 

232/ 233 

393/ 398 

48/ 49 

17/ 18 

2/ 2 

11/ 11 

8 /  8 

120/  139 

374/ 420 

220/ 221 

52/ 53 

232/ 233 



Table 2. (continued) 

ronnel 

screen  (carbamate) 

screen  (chlorinated  hydrocarbon) 

screen  (organophosphate) 

screen  (triazine) 

silvex 

simazine 

simetryn 

sodium  chlorate 

terbacil 

terbutryn 

tetrachlorvinphos 

tetradifon 

thanite 

9/ 9 

61/ 61 

65/ 68 

67/ 69 

I/ 1 

688/  711 

1228/1355 

52/ 53 

9/ 9 

3/ 3 

51/ 59 

2/ 2 

54/ 5 4  

I/ 1 

9/ 9 

61/ 61 

65/ 68 

67/ 69 

1/ 1 

688/ 711 

1285/1464 

52/ 53 

9/ 9 

3/ 3 

51/ 59 

2/ 2 

54/ 54 

1/ 1 
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Detect i ons  

Sixtee11 ( 1 O Z )  of t h e  161, a c t i v e   i n g r e d l e x t s  and rolntzd  chemicals   included i.1 til;. 

d a t a  base were  detect.ed in wel l   water ,   whi le  148 ( 9 0 X j  were  never  detected.  O f  

t h e s e  16 pest ic ides ,   n ine  have  been  determined  to  be p r e s e n t   a s  a r e s u l t  0.f 

a g r i c u l t u r a l   u s e  (9BCP, 1,2-D, a t r a z  Lne, s imaa   i ne ,   a ld i ca rb  and a l d i c a r b  

s u l f o n e ,  EDH, d iu ron ,  and prometon). The a l a c h l o r ,  mol-inate  and  molinatr? 

su l fox ide   de t ec t ions   have  been deter tuined  to  bo the r e s u l t  D E  f s ~ ~ l t v  j r n l l  

c o n s t r u c t i o n ,  and not   the   resu l t .  o f  a g r i c u l t u r a l   u s e .  The bromacil d e t e c t e d  i s  

cons ide red   t o  he  from a potnt   source.  The i n i t i a l  DD mix  and  dimethoate 

de tec t ions   were   no t   conf i rmed,   and   therefore  no a g r i c u l t u r a l   u s e   d e t e r r n i n a t t o n  

was made. A source   de te rmina t lon   could   no t   be  made f o r   t h e   s i n g l e   c a r b o f u r a n  

d e t e c t i o n .  

P e s t i c i d e   r e s i d u e s   w e r e   d e t e c t e d   i n  2,303 w e l l s ,   i n  a t o t a l  of 5,104 well water 

samples. DBCP a lone   accoun t s   fo r  92% (2,113) of a l l   p o s i t i v e  wells ( w e l l s   w i t h  

one   o r  more pos i t ive   samples) ,   and  82% (4,201) of a l l  pos i t ive   samples .  The next  

m o s t   f r e q u e n t l y   d e t e c t e d   p e s t i c i d e s  are a t r a z i n e ,  1,2-D, s imaz ine ,   a ld i ca rb   and  

EDB which   account   for  3.2,  2.8,  2.5,  1.3 and 1.2% of a l l  p o s i t i v e   w e l l s ,  

r e s p e c t i v e l y   ( T a b l e  3). The r ema in ing   t en   de t ec t ed   pes t i c ides   each   accoun t   fo r  

less than 1% of a l l  p o s i t i v e  wells. Figure 1 shows t h e   s t a t e w i d e   d i s t r i b u t i o n  of 

t h e   e i g h t  mos t   f r equen t ly   de t ec t ed   pes t i c ides .  A s  shown i n   t h e   F i g u r e ,   s i x  of t h e  

e € g h t   p e s t i c i d e s  were d e t e c t e d   i n   t h e   a g r i c u l t u r a l   r e g i o n  of t h e   t h e  San  Joaquin 

Valley.  

Table 4 d i s p l a y s   t h e   r a n g e   i n   t h e  number of   pos i t ive   wel l s   be tween  pes t ic ides   and  

a l s o  shows t h a t   t h o s e   p e s t i c i d e s  most f r equen t ly   de t ec t ed   a r e   no t   a lways  among 

those   pes t i c ides   mos t   o f t en   s ampled   fo r .  DBCP and 1,2-D are e x c e p t i o n s ,   i n   t h a t  

40% of a l l  sampled  wells  contained DBCP res idues   and  2% contained 1,2-D r e s i d u e s .  

The f o u r   o t h e r   m o s t   f r e q u e n t l y   s a m p l e d   f o r   p e s t i c i d e s  (1,3-D, methyl  bromide, 

toxaphene  and  l indane)   have  never   been  detected  in  a w e l l   a s  a r e s u l t  o f  

nonpoint , a g r i c u l t u r a l   u s e .  

This   discrepancy  betqeen most de tec ted   and  most s a n p l e d   p e s t i c i d e s  i s  p o s s i b l y  

.a r e s u l t  I,€ diEferences  between s t a d y  designs.  F o r  exalnple, i n t e n s i v e  snmpl fng  

i n  a n  a r e a  known t o  'nave a problem c o l l d  r e s u l t  in a hiah number  of det t?r . t   ions ,   b- l t  

i n  a low number of  r e c o r d s   r e l a t i v e   t o   t h e  number o €  r eco rds  i n  t h e  enl:i.re dat.2 
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Table 3. Relative number of positive wells for each pesticide 
or related chemical detected in well water expressed as a 
percentage of total positive wells for all pesticides in the 
1986 well inventory data base. 

PESTICIDE 
POSITIVE WELLS AS 

PERCENTAGE OF TOTAL POSITIVE WELLS' 

DBCP 91.75 

atrazine 3.21 

1,2-D 2.78 

simazine 2.48 

aldicarb 1.30 

EDB 1.17 

diuron 0.39 

prorneton 0.35 

bromacil 0.09 

molinate 0.0.9 

molinate sulfoxide 0.09 

alachlor 0.04 

aldicarb sulfone 0.04 

carbof u r m 2  

D-D mix2~3 

0.04 

0 . 0 4  

dimethoate2 0.04 

'In some  cases, water from a single well contained residues 
2 
for more than one pesticide. 
Detection for this pesticide has not been confirmed. 

which of the two active ingredients was detected. 
3This product is a mixture of 1,2-D and 1,3-D; it is not knawn 
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Table 4 .  Six most  frequently  occurring  compounds with  respect  to 
the  number of positive  wells  and  the  total  number of wells  sampled. 

DBCP 

atrazine 

1,2-D 

I 

I 
2113 I DBCP 

7 4  I 1,2-D 

6 4  
I 
I 1,3-D' 
I 

5288 

3175 

3051 

simazine 57 methyl  bromide'  2862 

aldicarb 30 I toxaphene' 1488 
I 

EDB 
I 

27 I lindane' 1375 

'No residues  were  found in well  water  sampled  for  these  pesticides. 
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base. On the   o ther   hand ,   sampl ing   over  a l a r g e   a r e a   w i t h  no known problem  could 

r e s u l t   i n  a l a r g e r  number of records ,   bu t  in a lower number of d e t e c t i o n s .  

Speciflc examples of  t h i s   occ l l r r ence  a r e  s r u d i e s   f o r   a l d t c a r h  i n  Del Norte 

Coun ty ,  a n d  1,3-D salnpl.!.ng throughout  the S a n  ,Toaquin Valley.  I n  rhe Del Norte 

s tudy ,  47 wel ls   were   in tens ive ly   moni tored  i n  a small  a r e a  of s i m i l a r   s o i l   t y p e  

and   c l imat ic   condi t ions .  The r e l a t i v e  number of  wells  sampled was low,  but  the 

number o f  w e l l s   w i t h   p o s i t i v e   d e t e c t i o n s  was h igh  (30) .  Aldicarb was a l s o  

sampled   fo r   i n  4 3 4  o t h e r  wells i n  32 c o u n t i e s ,  bu t  has  o n l y  been  detected i n  wells 

1.n Del Norte County. I n  t h e   c a s e  of 1,’3-D, 3,051 wel ls   were sampled in 5 2  

coun t i e s ,   bu t   no   r e s idue , s   were   de t ec t ed   i n  any  of t h e s e   w e l l s .  

Because of  t h e  u n e v e n   s a m p l i n g   d i s t r i b u t i o n   f o r   a l l   p e s t i c i d e s   s t a t e w i d e ,  i t  i s  

n o t   p o s s i b l e   t o   c o m p a r e   e a , c h   p e s t i c i d e ’ s   p o t e n t i a l   t o   l e a c h   t h r o u g h   s o i l   t o  

ground water based   so l e ly   on   r e su l t s   f rom  th i s   da t a   base .  

S t a t u s  of De tqc ted   Pes t i c ides  

The f o l l o w i n g   s e c t i o n   d e s c r i b e s   t h e   s t a t u s  of e a c h   d e t e c t e d   p e s t i c i d e   i n   t h e  1986 

wel l   i nven to ry   da t a   base .  

Although  the  nematicide DBCP was o f f i c i a l l y   s u s p e n d e d   f r o m   u s e   i n  1979, DBCP 

r e s i d u e s  are  s t i l l  b e i n g   d e t e c t e d   i n   w e l l s .  DBCP has been  found i n  2,113 wells 

l o c a t e d   i n  15 count ies   sampled  between  the  years  1979 t o  1986. A g r i c u l t u r a l  

a p p l i c a t i o n s   a r e   c o n s i d e r e d   t o   b e   t h e   s o u r c e   o f   t h e  DBCP r e s i d u e s   f o u n d   i n  well 

water.  DBCP was t y p i c a l l y   a p p l i e d   t o   c r o p s  by adding i t  d i r e c t l y   i n t o   i r r i g a t i o n  

water. It has   been  suggested  that  many wells were  contaminated when back 

s iphoning  occurred (when a w e l l  pump a c c i d e n t l y   s h u t s  o f €  and  the  water   s iphons 

back down i n t o   t h e  well s u p p l y i n g   t h e   i r r i g a t i o n   w a t e r ) .  Back s iphoning   devices  

are  now r e q u i r e d   o n   i r r i g a t i o n   s y s t e m s   t o   p r e v e n t   t h i s   d i r e c t   s o u r c e  of 

contamination. The CDHS i s  conduct ing  ongoing  monitor ing  for  DBCP and  taking 

measures   to   mi t iga te   the   p roblem  of  DBCP r e s i d u e s   i n  well water. 

Low l e v e l s  of  a t razine  res idues  have  been  found i n  water  from 7 4  of  912 to t a l .  

wells  sampled. The p o s i t i v e  wells were   l oca t ed   i n   fou r  of t h e  30 c o u n t i e s  i n  

which weI.1.s were  sampled. A l l  r es idues   were   be low  the   ac t ion   leve l  of  1 5  ppb a s  

e s t a b l i s h e d  by t h e  CDHS. Th i r ty -e igh t  of  t h e  p o s l t i v e   w e l l s  were d e t e c t e d  

through AR 1803 rnonf-toring;  the  source of t h e   a t r a z i n e   r e s l d u e s  i s  unknown. A 
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study  conducted b y  the CDFA i n  Glenn  County d e t e c t e d   a t r a z i n e   r e s i d u e s  i n  36  

wells .   (Report  i n  progress.) The use of  a t r a z i n e   t o   k i l l   r o a d s i d e  weeds has b e e n  

s ! ~ , g g ~ . ; t e r l  a s  t h ( <  probable ~ g r i c t ~ I . r ~ t r a l  nonpoint sourci! E:,r these f i .ndiq,qs .  

A t raz ine  h a s  been   en tered   in to   the   rev iew  process   spec i f i?d  i n  Sec t ion  13149 3f  

the  PCPA (AB 2021). 

The colnpoclnd 1,2-D h a s  been  sampled  for in 3 , 1 7 5  wells i n  53 count ies ,   and  found 

to be p r e s e n t   a t  low l e v e l s   i n  5 4  wells in 9 cotlnties  (Tables 1 and 2 ) .  The re   a r e  

a l so  !F) s:~mples frorn 13 wel ls   recorded  in the   ddta   base  for   the  pest ic- lde  product  

DD Mix, composed of 1,2-D and 1,3-D. The resu l t s   repor ted   were   no t   separa ted   ou t  

i n t o   t h e  two ac t ive   ingredien ts ,   and   were   therefore   recorded   on ly  a s  DD mix. 

Thus, i t  i s  i m p o s s i b l e   t o   a t t r i b u t e   t h e   o n e   u n c o n f i r m e d   p o s i t i v e   r e s u l t   t o   e i t h e r  

ac t ive   ingredien t .   This   inaccuracy  w i l l  be avoided i n  t h e   f u t u r e .  The 

product ion  of  DD Mix was s t o p p e d   i n  1984. The only   remain ing   reg is te red   p roduct  

con ta in ing  1,2-D i s  Telone. The percentage  of 1,2-D i n   Te lone  i s  now l i m i t e d   t o  

less than  .5% of a c t i v e   i n g r e d i e n t s .  We are  cons ide r ing  a l l  p o s i t i v e   r e s u l t s   f o r  

1,2-D t o  be from a nonpoint a g r i c u l t u r a l   s o u r c e .  

Low levels   of   s imazine  have  been  found  in  57 wells i n   s e v e n   c o u n t i e s ,   o u t  of 1,285 

wells sampled i n  35 coun t i e s .  A l l  r e s i d u e s  are below  the 150 p p b   a c t i o n   l e v e l  set 

by t h e  CDHS. Results  from  Los  Angeles,   Orange,  Riverside  and  Siskiyou  Counties 

a re   f rom AB 1803 moni tor ing;   the   source   for   the   s imazine   res idues  i s  unknown. The 

o t h e r  31 wells w i t h   d e t e c t a b l e   r e s i d u e s  were found in   sampl ing   s tud ies   conducted  

by t h e  CDFA. A g r i c u l t u r a l   s o u r c e   d e t e r m i n a t i o n  i s  i n   p r o g r e s s   f o r   t h e  17 
posi t ive  wel ls   in   Glenn  County  and 10 i n   T u l a r e  County. Two wells i n   F r e s n o  

County  and  two i n  Rivers ide  County  found  posi t ive i n  a 1952 CDFA sampl€ng  study 

a r e   c o n s i d e r e d   t o  be from an   agr icu l tura l ,   nonpoin t   source .   S imazine   has   been  

e n t e r e d   i n t o   t h e  PCPA (AB 2021) S e c t i o n  13149 review  process.  

Aldicarh  has   been  found  in  30 wells i n  Del  Norte  County,  out of 481 sampled wells 

i n  33 c o u n t i e s .   P h y s i c a l   f a c t o r s   s u c h  a s  s o i l   t e m p e r a t u r e ,  amount of annual  

p r e c i p i t a t i o n  and o t h e r   s o i l   c o n d i t i o n s   a p p a r e n t l y   i n h i b i t   l e a c h i n g   i n   o t h e r  

a r e a s  oE t h e   s t a t e .  I ts  use  has  Seen  suspended i n  Del Norte  County.  Union 

Carbide,   the   manufacturer  o f  t h e   p r o d u c t ,   h a s   9 f f e t e d   t o   p r o v i d e   e f f e c t t v e  

f i l t e r s ,   o r   t o  pay t h e   c o s t  o f  hooks!!> t o   t h e  S m i t h  River   Water   Dis t r ic t ,  t o  

h o u s e ! l o l d s   w i t h   a l d i c a r b   l e v e h   i n   t h e i r  wells t h a t   a t e  above s t a t e  a c t t o n  
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l e v e l s .  The contaminat ion of  t hese  wells has  been  determined t o  be from the  

a q r i c u l t u r a l  use o f   a l d i c a r b  in l i l y  b u l b   f i e l d s  i n  t h a t   a r e a .  

EDR has lwcn fotlnd in 2 7  wells in h coun t l e s   ou t  of 964 w e l l s  sampled i n  2 2  

c o u n t i e s .  We have  determined  the  source  to  be f r o m  a g r i c u l t u r a l   u s e ,  a s  sampling 

was conducted i n  a r e a s  o f  known EDR use. The TJ-S. E.P.A. suspended  a11 X D B  

r e g i s t r a t i o n s   f o r  1J.S- uses  in September, 1984 .  The CDHS i s  condllcting ongoing  

monitor ing ior EDB in we1.l~ in areas  where t h e   p e s t i c i d e  h a s  been  dt2tected. 

Diuron  residues  have  been found in n i n e   w e l l s   i n   T u l a r e   C o u n t y ,   o u t  of 7 2 8  sampled 

w e l l s   i n  24  coun t i e s .  The r e s idues   were   de t ec t ed   i n  a CDFA sampling  s tudy 

( r e p o r t   i n   p r o g r e s s ) .  We a r e   c o n s i d e r i n g   a g r i c u l t u r a l   u s e   o n   c i t r u s   a n d   a l f a l f a  

t o  be the   source .   Al though  an   ac t ion   leve l   €or   d iuron   has   no t   ye t   been  

e s t a b l i s h e d  by t h e  CDHS, it h a s   b e e n   e n t e r e d   i n t o   t h e  PCPA (AB 2021) review 

process  

Prometon   has   been   de tec ted   in   e ight   wel l s   in   Glenn   County ,  out of 120 w e l l s  

sampled i n  two coun t i e s .  The source of  prometon  appears  to be use as  a s o i l  

s t e r i l a n t   u n d e r   r o a d b e d s .  

Molinate  has  been  found i n  two w e l l s   i n  two coun t i e s ,   ou t   o f  268 sampled   we l l s   i n  

17  coun t i e s .  One p o s i t i v e  well i n  Yolo  County may be  due t o   d e f e c t i v e  well 

c o n s t r u c t i o n ,  as  t h e  well, l o c a t e d  15 f e e t   f r o m  a r ice  f i e l d ,   a l s o   c o n t a i n e d   h i g h  

l e v e l s  of  b a c t e r i a .  The o t h e r   p o s i t i v e  well  i n  Tehama County  (which a l s o  had a 

p o s i t i v e  result  fo r   mo l ina t e   su l fox ide ) ,   appea r s   t o   have   been   an   i so l a t ed  

i n c i d e n t ,  as subsequent  sampling of 23 surrounding wells had no d e t e c t a b l e  

res idues .   Accord ing   to   the   Cent ra l   Val ley  RWQCR, Kedding   Off ice ,   th fs  well has  

since  been  abandoned, as  a p r o t e c t i v e  seal  had   never   been   ins ta l led   in   the  well t o  

prevent  contamination  from  any compound. A new well  has   been   dug   to   rep lace  i t .  

The abandoned well was down gradien t   f rom a r i c e   f i e l d   t h a t  had a v i s i b l e   g r a v e l  

l e n s ,  so tha t   mol ina te   perco la ted   th rough,   and   f lowed  in to ,   the   lower   l eve l  

f i e l d  and in to   t he   unpro tec t ed   we l l .  

Alachlor has been  detected i n  one   we l l   i n  Yolo  County, out: o f  430  sampled  wells i n  

24 coun t i e s .  Th.19 well. has a l s o  been  found t o  c o n t a i n   r e s i d u e s  of EDR, 
metolachlor and s imazine .   (The   sampl ing   resu l t s   for   the   muto lachloc  and s i tmz lne  

de tec t ions   have   no t  y e t  been received o r  e n t e r e d  i n t o  t h e   d a t a  base . )  The  
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a lach lo r   r e s idues   de t ec t ed   have   Seen   a t t r i bu ted   t o   f au l ty   we l l   cons t ruc t ion ,  and 

n o t   t o   a g r i c u l t d r a l   u s e .   S i n c e   t h e   i n s t a l l a t i o n  of a granular -ac t iva ted   carbon 

f- i . l te t  unit i n   t h e  w e l l ,  no fl.l+-ther  pesti-ci.de  residues have been d e t e c t e d .  

Rromacil has  been  sampled f o r  i n  571  w e l l s   i n  18 count ies ,   and   has   Seen   de tec ted  

i 1 . l  two mon i to r ing   we l l s   i n s t a l l ed   nea r  a tox ic   chemica l   was te   s i te  i n  S u t t e r  

County. We c o n s i d e r   t h e s e   p o s i t i v e   f i n d s  t o  be from a poinl:  source. A r e c e n t  

CDFA we l l  sampli.ng s tody has  found  hromaci l   in   wel ls   in   Tnlare   County,   but   the  

r e p o r t  i s  in   p ro3 res s  and r e s u l t s  have n o t  ye t   been   en tered   in to  t h e  inventory.  

Bromaci l   has   been  entered  into  the PCPA  (AB 2021)  review  process.  130 a c t i o n   l e v e l  

h a s   y e t   b e e n   e s t a b l i s h e d   f o r  i t  by t h e  CDHS. 

Carbofuran was d e t e c t e d   i n  one   we l l   i n   R ive r s ide   Coun ty ,   ou t   o f  680 wells sampled 

i n  33 coun t i e s .  The s o u r c e   f o r   t h i s   c a r b o f u r a n   d e t e c t i o n   r e m a i n s  unknown, a s  no 

record of ca rbofu ran   u se   w i th in  a f i v e   m i l e   r a d i u s  of the   wel l   could  be found. 

Dimethoate was d e t e c t e d   i n i t i a l l y   b u t   n o t   c o n f i r m e d   i n  two wells i n  two c o u n t i e s ,  

out   of   613  sampled  wel ls   in   31  count ies .  One i n i t i a l   p o s i t i v e   r e s u l t   d e t e c t e d   i n  

a well i n   R i v e r s i d e  County by t h e  AB 1803 monitoring  survey was never  confirmed; 

i t s  source i s  unknown. The o t h e r   i n i t i a l   p o s i t i v e   d e t e c t i o n  was i n  Yolo  County; 

the  second  or   confirmation  sample was nega t ive .  No source   de te rmina t ion  was made 

as  t h e   d e t e c t i o n  was not  confirmed. 

Malathion was d e t e c t e d   i n i t i a l l y   b u t   n o t   c o n f i r m e d   i n   o n e   w e l l   i n  Yolo County, 

out   of  169  sampled  wel ls   in  22 coun t i e s .  The subsequent  confirmation  sample was 

negat ive.  The well i n   q u e s t i o n  was t h e  same well i n  Yolo  County i n  which  an 

i n i t i a l   d i m e t h o a t e   s a m p l e  had been  detected,   but  not  confirmed. No f u r t h e r  

action  has  been  taken, as  t h e   i n i t i a l   s a m p l e  was not  confirmed. 

Accord ing   t o   s t a f f  of t h e  RWQCBs, da t a   wh ich   t hey   have   co l l ec t ed   cons i s t   a lmos t  

s o l e l y  of  po in t   source   de tec t ions .   Mi t iga t ion   measures   and   necessary   moni tor ing  

fo r   t hese   chemica l s  and p o i n t   s o u r c e   s i t e s   a r e   u n d e r   t h e   j u r i s d i c t i o n   o f   t h e  

SWRCB. It i s  hoped tha t   wi th   the   passage   of   the  PCPA (AB 2021), i n t e ragency  

cooperation  betweecn  the CDFA, SWRCR, and CDHS will i n c r e a s e   i n   r e g a r d   t o  

monitor ing  s tudies   and  data   exchange.  
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Tlie a m b e r  of pes:OfCPdas' sampled and, t h e  number of samples taken  var ' ied  between 

codmties  because samp%ffi.g prog.rams d i f f e r e d   i n   d e s i @  and area encompa.ssed* 

mil's in Rive r s fde  &ad San  Bernardino  Count ies   were  sampled  for   the  largest  

number of p e - s t i c i d e s  (112: and 96, r e s p e c t i v e l y ) ;  most (43) c o u n t i e s  were sampled 

fo r   f ewer   t han  7 0  p e s t i c i d e s   ( T a b l e  6).  A t a b u l a r  summary of p e s t i c i d e s  sampled 

in each   county   appe 'a rs   in  Appendix D. 

Dete-ctions 

As shown i n  Table 5 ,  p o s i t i v e   r e s u l t s  were found i n  23 of the   53   count ies   where  

sampling was conducted.  Fresno  County had €he   h ighes t  number O C  p o s i t i v e  wells 

( 1 , 3 7 6 ) ;  Merced  County had the   second  h ighes t  (282) .  S t a n i s l a u s  and Tu la re  

Cou'ntiea had 115  and  108 p o s i t i v e   w e l l s  , r e s p e c t i v e l y .  

A maximu:n (Jf f o u r  pesticides have  been  detected in any   one   comty ,   r ega rd le s s  of 

the t o t a l  nnmbet- b E  p e s t t c l d e s  sampled f o r  ( T a b l e  6 ) .  For  example,   Rivers ide,  
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San Bernardino,  Tulare and Fresno  Counties  were  sampled  for 112,  9 6 ,  94  and 8b 

i n d i v i d u a l   p e s t i c i d e s ,   r e s p e c t i v e l y ,   b u t  none of t hese  c o u n t i e s  had more t h a n  

four   pest   i .c i r les  d e  tectatl .  

DBCP was t h e  most f r e q u e n t l y   d e t e c t e d   p e s t i c i d e  i n  coon t i e s   w i th   pos i t i ve   we l l s .  

For example, o €  t he   1 ,376   pos i t i ve   we l l s  Cn Fresno County,  1 ,374   were   pos i t lve  

€ o r  DBCP. This  same r a t i o  o€  p o s i t i v e  DBCP w e l l s  t o  p o s i t i v e   w e l l s  a l so  occurred 

in Kings ( 5 / 6 ) ,  Merced ( 2 7 5 / 2 8 2 ) ,  Riverside ( 3 2 / 3 5 ) ,  San Bernardino ( h 4 / 6 $ ) ,  S a n  

Joaquin   (85 /93) ,   S tan i . s laus   (113/115) , ’   Sut te r   (11 /14) ,   and   Tulare   (97 /108)  

Counties.  Monterey,  Santa  Clara  and  Ventura  Counties  each  had  one  contaminated 

well and DBCP was the   de t ec t ed   pes t i c ide   i n   each   one .  

F igu re  2 i s  a map of  p e s t i c i d e   s a m p l i n g   i n   C a l i f o r n i a  wells. A d o t   r e p r e s e n t s  a t  

l e a s t   o n e   p o s i t i v e   d e t e c t i o n   f o r   t h a t   c o u n t y .   F i g u r e  3 i s  a more d e t a i l e d  map 

showing  each  township  with a t  least  o n e   p o s i t i v e   d e t e c t i o n ;   o n l y   p o s l t i v e   d a t a  

from t h e  1985 da ta   base ,  AB 1803 r e s u l t s ,  DBCP sampl ing   in   Southern   Cal i forn ia ,  

and  the CDFAGlenn County  sampling  s tudy  are   represented.  
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c c 

Alameda 

Amador 

Butte 

Calavaras 

Colusa 

Contra  Costa 

Del Norte 

El Dorado 

Fresno 

Glenn 

Humboldt 

Imperial 

Inyo 

31/ 545 

8 /  34 

91/  954 

3/ 15 

51/ 288 

55/ 417 

7/  333 

12/ 60  

1588/  4614 

133/  1157 

14/ 109 

2/ 37 

8/ 7% 

31/ 545 

8/ 34 

91/ 954 

3/ 15 

51/ 280 

56/ 418 

48/  830 

12/ 60 

2963/  7034 

m /  1281 

14/ 109 

2/ 37 

0/ 78 

.37/ .76 

.lo/ .05 

1.09/  1.33 

.04/ -02 

.61/ - 4 0  

.67/ -58 

.57/ 1.15 

.14/ .08 

35.37/  9.77 

2.14/  1.78 

.17/ .15 

.02/ - 0 5  

.lo/ .ll 



Table 5. (continued) 

NO. OF WELLS / NO. OF SAMPLES 

Kern 

Kings 

Lake 

Lassen 

Los  Angeles 

Madera 

Marin 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Orange 

312/  2443 

48/ 571 

8 /  53 

9/ 161 

516/18166 

40/ 425 

12/ 39 

10/ 130 

544/ 1728 

3/ 42 

2/ 24 

153/ 1425 

27/ 994 

382/ 2639 

54/ 5’77 

8 /  53 

9/ 161 

554/18267 

45/ 437 

12/ 39 

10/ 130 

826/ 2196 

3/ 42 

2/ 24 

154/ 1427 

28/ 996 

4.56/ 3.6’7 

.64/ .80 

.lo/ .07 

.11/ .22 

6.61/25.38 

.54/ .61 

.14/ .05 

.12/  .18 

9.86/  3.05 

.04/ .06 

.02/  .03 

1.84/  1.98 

.33/  1.30 



Table 5. (continued) 

NO. OF WELLS / NO. OF SAMPLES 

Placer  

Plumas 

Rivers ide  

Sacramento 

San Benito 

San Bernardino 

San  Diego 

San Francisco 

San Joaquin 

San L u i s  Obiso 

San  Mateo 

Santa Barbara 

Santa  Clara 

Santa Cruz 

6/ 69 

14/ 153 

204/ 4818 

126/ 1017 

14/ 141 

3a3/ 7598 

26/ 354 

4/ 49 

277/ 2129 

50/ 561 

45/ 933 

79/ 1112 

1861 2152 

117/ 1745 

6 /  69 

14/ 153 

239/ 4945 

126/ 1017 

14/ 141 

447/ 7769 

27/ 355 

4/ 49 

370/ 2455 

50/ 561 

45/ 933 

79/ 1112 

1a7/ 2153 

117/ 1745 

.07/ 010 

.17/ -21 

2.85/  6.87 

1.50/ 1.41 

.17/ -20 

5.34/10.80 

.32/ .49 

.OS/ .07 

4.42/  3.41 

.60/ - 7 8  

.54/ 1.30 

.94/ 1.55 

2.23/  2.99 

1.40/ 2.42 
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Table 6, Summary  by  county  showing  the  number of 
pesticide  compounds  detected  in  well  water  and  the 
total  number of pesticides  sampled. 

Alameda 
Amador 
Butte 
Calavaras 
Colusa 
Contra  Costa 
Del  Norte 
El  Dorado 
Fresno 
Glenn 
Humboldt 
Imperial 
Inyo 
Kern 
Kings 
Lake 
Lassen 
Los Angeles 
Madera 
Marin 
Mendocino 
Merced 
Modoc 
Mono 
Monterey 

0 
0 
0 
0 
0 
1 
2 
0 
4 
3 
0 
0 
0 
3 
1 
0 
0 
3 
1 
0 
0 
3 
0 
0 
1 

40 
6 

55 
5 

34 
55 
24 
22 
86 
71 
20 
22 
9 

68 
81 
22 
42 
83 
70 
4 

33 
82 
26 
9 

51 
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Table 6, (cont inued)  

Orange 1 6 3  
Placer 0 2 4  

Riverside 4 112 
Sacramento 0 42  
San Banito Q 38 
San B@mard$no 1 96 
San  Diego 1 613 
San  Fr@nciGco 0 25 
San Joaquin 4 63 
Ban Luis Ob%spo 0 6 2  
San Matso 0 65  
Sanka  Barbara Q 73 
Santa   C lwa  1 51 
Santa C F U ~  0 76 
Shasta 0 53 
S i e r r a  0 20 
Siskiyau 2 33 
SQlans  0 44  
Sonoma D 33  
S t a n i s l a u a  2 55  
Sut ter  3 3 3  
Tehama a 58 
TuLare A 94 
TuOlUmne 0 3 
Ventura 1 7 8  

66  
Yuba 0 3 4  

Plumas 0 3 3  

Yo10 3 
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LEG END 

One  or  more  wells  sampled 

Pesticide  residues  detected  in 
well water (one sample  or  more) 

0 NO samples 

in well water  from 1975-1986. 
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LEGEND 

Townships  with  one or more 
pesticide  residue detections 

Figure 3. Califarnia  townships  with one or more pesticide residue  detections  in  well  water, 
1975-1986 .  (Some 1986 data  included) 
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RESIJLTS -- BY YE4!I 

Statewide  Compilation -- 
Data  €or  well   water  samples  were  collected  from 1975 through 1986. ilowever, o n l y  

a small amount  of sampling  data  was ava i lab le   f rom 1975 t o  1978 (Table 7 ) .  

Beginning in 1979, t h e  amount  of  sampling  increased  conslderably,   with  the  yearly 

t o t a l  of  sample results from  1979 t o  1986 varying between 1,113 and 39,279 

samples,  taken  from 800 t o  2 , 1 2 1  wel ls .  The l a r g e   i n c r e a s e  i n  s ampl ing   r e su l t s  

recorded   for  1984 and  1985, shown in Table 7 ,  was d u e   t o   t h e  CDHS AB 1803 

s ta tewide  monitor ing  s tudy.   This   one  s tudy  a lone  accounts   for   approximately 73% 

(52,634 r eco rds )  of a l l  s a m p l i n g   c o n d u c t e d   f o r   a g r i c u l t u r a l   p e s t i c i d e s   i n  

C a l i f o r n i a   w e l l s .  

Table 8 shows a breakdown of   the number of years   wi th   wel l   sampl ing   resu l t s   and  

number o f   y e a r s   w i t h   r e s i d u e s   d e t e c t e d   i n  wells for   each  county.   Sampling  in  11 

c o u n t i e s   r e v e a l e d   p o s i t i v e   r e s i d u e   d e t e c t i o n s   i n  well w a t e r   i n   n e a r l y   e v e r y   y e a r  

tha t   sampl ing   occur red .  The sampling  per iods f o r  these   coun t i e s   va r i ed   f rom  fou r  

years   (Del   Nor te   County)   to   t en   years   (Fresno   County) .   Pos i t ive   resu l t s  were 

found i n   e i g h t  of t h e   t e n   y e a r s   i n   w h i c h  wells in   Fresno  County were sampled  €or 

p e s t i c i d e s ,  and i n   s e v e n   o f   t h e   n i n e   y e a r s  of well sampling  in   Tulare   County.  

Wells i n  San  Bernardino  and  San  Joaquin  Counties  have  been  sampled  for  the  past  

e ight   years ,   and  have had p e s t i c i d e   r e s i d u e s   d e t e c t e d   i n   e a c h   y e a r .   W e l l s   i n  

Santa  Barbara  and  Butte  Counties,  on the  other   hand,   have  been  sampled  for  

pesticide res idues   fo r   s even   and   f i ve   yea r s ,   r e spec t ive ly ,   bu t   have  had  no 

d e t e c t a b l e   l e v e l s  of res idues  found.  

Twenty-one  of t h e  53 count ies   where well water  has  been  sampled  have had wells 

t e s t e d   f o r   p e s t i c i d e s   f o r   o n l y   o n e   o r  two yea r s .  It i s  c l e a r   t h a t   t h o s e   c o u n t i e s  

which   a re   loca ted   in   the   San   Joaquin   Val ley   and  are  l a r g e l y   a g r i c u l t u r a l ,   h a v e  

b e e n   s a m p l e d   f o r   a g r i c u l t u r a l   p e s t i c i d e s   i n   w e l l   w a t e r   o v e r   t h e   l o n g e s t   p e r i o d   o f  

t ime  (Table 8). Table 7 shows t h a t   t h e s e  same coun t i e s   have   a l so  had t h e   g r e a t e s t  

number oE wells sampled ,   r e l a t ive   t o   t he   t o t a l .  number o €  wells   sampled  s ta tewide.  
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Table 7, Summary by year showing the number o f  wells 
and  the  number of samples contained  in  the 1986 well 
inventory data  base, grouped into  ‘positive,  negative 
and  total  categories. 

NO. OF WELLS / NO. OF SAMPLES 

1975 

1976 

1977a 

1978 

1978 

1980 

1 9 8 1  

1982 

1983 

1984 

1985  

1986 

o/ 0 

o/ 0 

O/ 0 

o/ 0 

342/  504 

364/  653 

GOO/ 973 

839/  1183 

491/  688 

151/ 334 

201/  486 

104/  283 

2/ 1 7  

8/ 27 

O/ 0 

1/ 2 

S27/ 1370 

436/ 460 

619/  653 

n a 6 /  2803 

711/  1008 

1385/17554 

1917/38789 

653/  4176 

2/ 1 7  

8/ 27 

o/ 0 

1/ 2 

969/  1874 

800/ 1113 

1219J  1626 

2025/  3986 

1202/  1696 

1536/17888 

2118/39275 

757/  4459 
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Table 8. Summary by county  showing t h e  number of years 
in which  pesticide  residues were detected  and  the  total 
number of years in which  wells  were  sampled (1975-1986). 

- l_l_______----------__________^_______u_---- 

NUMBER OF TOTAL 
YEARS WITH, NUMBER OF 

COUNTY DETECTIONS YEARS SAMPLED* 
_________________--u1__1_1_____1_1______-----------~ 

Alameda 
Ama do r 
Butte 
Calavaras 
Colusa 
Contra  Costa 
Del  Norte 
El Dorado 
Fresno 
Glenn 
Humboldt 
Imperial 
Inyo 
Kern 
Kings 
Lake 
Lassen 
Los  Angeles 
Madera 
Marin 
Mendocino 
Merced 
Modoc 
Mono 
Monterey 
Orange 
Placer 
Plumas 
Riverside 
Sacramento 
San  Benito 
San Bernardino 
San  Diego 
San  Francisco 
San  Joaquin 
San  Luis  Obispo 
San  Mateo 

0 
0 
0 
0 
0 
1 
4 
0 
8 
2 
0 
0 
0 
7 
2 
0 
0 
1 
6 
0 
0 
7 
0 
0 
1 
1 
0 
0 
7 
0 
0 
8 
1 
0 
8 
0 
0 

3 
1 
5 
1 
3 
3 
4 
2 

10 
4 
2 
2 
1 
7 
7 
3 
2 
4 
7 
1 
3 
8 
1 
1 
6 
2 
1 
2 
8 
3 
2 
8 
5 
2 
8 
4 
3 

----------_--------_____________I_______---------------- 

'Number of years in which  pesticide  residues  were 

2Number of years in which  well  water  was  tested  for 
found in well  water. 

pesticide residues. 
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Table 8. (continued) 

Santa  Barbara 
Santa  Clara 
Santa  Cruz 
Shasta 
Sierra 
Siskiyou 
Solano 
Sonoma 
Stanislaus 
Sutter 
Tehama 
Tulare 
Tuolumne 
Ventura 
Yo10 
Yuba 

0 
1 
0 
0 
0 
1 
0 
0 
6 
5 
1 
7 
0 
1 
2 
0 

7 
.4 
4 
2 
1 
2 
4 
2 
8 
6 
2 
9 
1 
6 
5 
3 
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D. DISCUSSION 

Data Base  Development 

The well. inventory   da ta   base  was orCginal1.y developed by the  Environmental 

Hazards  Assessaent  Program as a necessary f i rs t :  s t e p  in CDFA'S Ground  Water 

P ro tec t ion   P l an  (a nonstatutory  department-ini   t i . ; l ted  program  described i n  P a r t  

IT). The purpose was twofold: (1)  t o   i d e n t i f y   r e l i a b l e   i n f o r m a t i o n  on the  

occurrence of nonpoint  source  contamination o f  ground  water by t h e   a g r i c u l t u r a l  

use of p e s t i c i d e s ;  and ( 2 )  t o   c o m p u t e r i z e   t h e   d a t a   t o  permit subsequent   g raphica l  

and s t a t i s t i c a l  a n a l y s e s  of  the  problem.  This  report  i s  the  second summary of   the  

con ten t s  of  t h a t   d a t a   b a s e ,   a n d   i n c l u d e s   d a t a   a s  of  October  16,  1986.  This 

document a l s o   f u l f i l l s   t h e   r e q u i r e m e n t   i n   t h e  PCPA  (AB 2021) d i r e c t i n g   t h e  CDFA 

t o   r e p o r t   a n n u a l . 1 ~   t o   t h e   L e g i s l a t u r e ,  CDHS and SWRCB on t h e   c o n t e n t s  of t h i s  

s t a t ewide   da t a   base .  

The d a t a   b a s e   c u r r e n t l y   c o n t a i n s  well s a m p l i n g   r e s u l t s   f o r   1 6 4   p e s t i c i d e   a c t i v e  

ingredients   and  re la ted  chemicals   sampled  for   between 1979  and  1986. Of t h e s e  

164 p e s t i c i d e s ,  16 were d e t e c t e d   i n   w e l l   w a t e r .  Based  on  information we have 

c o l l e c t e d   t o   d a t e ,  we cons ide r   n ine  of t hese   t o   be   f rom  ag r i cu l tu ra l   nonpo in t  

sources .   Ongoing   inves t iga t ions  are being  conducted t o  d e t e r m i n e   t h e   v a l i d i t y  of 

t h i s   c o n c l u s i o n .  A c a s e   i n   p o i n t  i s  da ta   f rom  the  CDHS's AB 1803  monitoring 

r e su l t s .   Accord ing   t o  CDHS s t a f f ,   c a n d i d a t e   p e s t i c i d e s   w e r e   s e l e c t e d  f o r  AB 1803 

monitoring  because of  t h e i r   a c t u a l   u s e  i n  the  area  of   sampling.  However, t h e r e  

were known cases   where water p u r v e y o r s   c o n t r a c t e d   w i t h   a n a l y t i c a l   l a b o r a t o r i e s  

s e l l l n g  "package  deals":   the   laboratory had a s e t   p r i c e   f o r   t h e   a n a l y s i s  of a 

package of pes t i c ides   t ha t   i nc luded   t he   s e l ec t ed   pes t i c ides .   These   "package  

d e a l s "   d i d   n o t   c o n s i d e r   p e s t i c i d e   u s e   i n   t h e   a r e a .   T h e r e f o r e ,   t h e  AB 1803 

mon i to r ing   r e su l t s  may n o t   n e c e s s a r i l y   i n d i c a t e   t h a t   t h e   s a m p l i n g  was connected 

w i t h   a g r i c u l t u r a l   u s e .  

Tn a d d i t i o n   t o   q u e s t i o n s   p e r t a i n i n g  t-o a g r i c u l t l l r e l   u s e   d e t e r m i n a t t o n   f o r  new 

da ta ,   t he re   were   a l so   ques t ions   abou t   t he   va l id i ty  of  d e t e c t i o n s  of  c e r t a i n  

chemica l s   i n   t he  1955 d a t a   b a s e .   I n v e s t t , T a t i o n s   i n t o   t h e   r e l i a b i l i t y  and sou rces  

oE those   records   revea led   the  Eoll.owing: 
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( 1 )  m: One p o s i t i v e   r e s u l t   f o r   e t h y l e n e   d i b r o m i d e  (EDB) was r eco rded   fo r  

Solano  County.  Accordfng t o  t h e  Solano County  Department o f  FnvirDnrnental 

Management, no EDB was d e t e c t e d  i n  two subsequent,   separate  samples  from 

t h a t   w e l l ,   n o r   i n   f o u r   o t h e r   s u r r o u n d i n g   w e l l s .   S i n c e   t h i s   d a t u m   c o u l d   n o t  

be confirmed, i t  was c o n c l u d e d   t h a t   t h e   f i r s t   i n i t i a l   s a m p l e   r e c o r d e d   a s  a 

p o s i t i v e   d e t e c t i o n  €n our   1985  report  was i n a c c u r a t e   ( a  "false p o s i t i v e " ) .  

Th i s   r eco rd   has   been   co r rec t ed   i n   t he   da t a   base .  

( 2 )  A small percentage of r e c o r d s   i n   t h e  1985  report   were  obtained from t h e  

STORET d a t a  base.* I n   t h e  SWRCB r e p o r t  Water Q u a l i t y  and   Pes t i c ides :  A 

California Risk  Assessment  Program  (1984),Cohen, e t  a l .   n o t e d   t h a t  7 5  

percent  of  t .he STORET r e c o r d s   € o r   p e s t i c i d e   r e s i d u e s   i n  wells i n c l u d e d   i n   t h e  

1983 Ramlit Assoc ia t e s ,   Inc .   r epor t  were non-ver i f iab le ,   and   were   therefore  

excluded  from  the  updated l i s t  o f   p e s t i c i d e   d e t e c t i o n s  i n  wells c o n t a i n e d   i n  

t h e  SWRCB 1984 r e p o r t .  Upon c o n f e r r i n g   w i t h   t h e  SWRCB on  the   accuracy  of t h e  

STORET da ta   i nc luded  i n  the CDFA 1985 Well Inven to ry   r epor t ,  we found  tha t :  

(a)  Endrin  and  Lindane: The f o u r   p o s i t i v e   r e s u l t s   f o r   e n d r i n   a n d   o n e  

p o s i t i v e   r e s u l t   f o r   l i n d a n e  were t h e  MDL v a l u e s   f o r   t h o s e   a n a l y s e s ,   a n d  

no t   t he   ac tua l   concen t r a t ions .   Records  were c o r r e c t e d   t o   r e f l e c t   t h i s  

and   t he re fo re ,  no e n d r i n   o r   l i n d a n e   f r o m  a nonpoint  source  has  been 

found i n  Cal i forn ia   g round water t o  d a t e .  

(b) Dibromochloropropane(DBCP): The p o s i t i v e  DBCP v a l u e s   w e r e   v e r i f i e d ;  

(c)  Pentachlorophenol(PCP): The t h r e e   p o s i t i v e  PCP v a l u e s  were v e r i f i e d ,  

but upon c o n s u l t a t i o n   w i t h   t h e  RWQCB, Region 5, they were de termined   to  

be  f rom  point   source  pol lut ion.   These  records  have  therefore   been 

de le ted   f rom  the   main  f i l e .  

( 3 )  Chloroform:  There was a q u e s t i o n  on t h e   a p p r o p r i a t e n e s s  of ine lud ing  

c h l o r o f o r m   r e s i d u e   r e s u l t s   i n   t h e  well inventory.  It has   s ince   been  

de te rmined   t ha t   ch lo ro fo rm  r e su l t s   shou ld   no t   be   i nc luded   because   ch lo ro fo rm 

i s  a by-product of t he   ch lo r ina t ion   t r ea tmen t   o f   d r ink ing  water and i s  no t  

a p p l i e d   t o   s o i l   o r   c r o p s   i n   t h e   f i e l d .  The ch lo ro fo rm  r e su l t s   i nc luded   i n  

the  1985  data   base  have  s ince  been  deleted.  

--- - -- --.-- *-- -.-.- 

* STORET i s  a U.S.  EPA na t ionwide   water   qua l i ty   da ta   base ,  
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( 4 )  Methylene  Chloride: -I_ Methylene  chlor ide i s  used a s  a postharvest   fumigant  o n  

str.?whcrt-ies nn:l s to red  g r a i n .  'It: i s  al.90 used a s  an  i n d u s t r i a l  s o l v e r l t .  I t  

i s  n o t  a p p l t e l  t o  s o i l  o r  c r o p s   i n  t h e  f i e l d ,  The one methylene  chl.ori.de 

record has t h e r e € o r e  been de le ted   f rom  the   inventdry .  

S l m i l a r   i n v e s t i g a t i o n s  will t ake   p l ace   a s  new sampling  data   are   reccLved.  

The well inventory  data   base i s ,  i n  esscllct!, a h i s t o r i c a l   r e c o r d  O F  sampling 

e f f o r t s   i n   C a l i E o r n i a   f o r   p e s t i c i d e   r e s i d u e s   i n   w e l l   w a t e r   s i n c e  1975. Because 

agency  sampling  object ives   €or   each  s t l ldy  var ied,   the   inEormation  obtained and 

recorded  a lso  var ied.   Uniformity of submit ted  data   should  improve  with  the 

agreement  by  the CDFA, CDHS and SWRCB on minimum r e p o r t i n g  requirements f o r   w e l l  

sampling results. 

The fol lowing  problems  were  encountered  in   creat ing a s t anda rd ized   compute r   f i l e  

f roma  compi la t ion  of w e l l s a m p l i n g   d a t a   f r o m d i f f e r e n t a g e n c i e s :  

There was no s t anda rd   r epor t ing   fo rma t   o r   s ampl ing   p ro toco l  among agencies .  

This   l ed   to   da ta   gaps   f rom  one   s tudy   to   the   next ,   which  made i t  imposs ib l e   t o  

compare resu l t s   be tween  s tud ies .   For   example ,   the  MDL was no t   r eco rded   fo r  

a l l  s t u d i e s ,   a n d   t h e   b a s i s   f o r  well s e l ec t ion   d l f f e red   be tween   s tud ie s .  

Sampling  resul ts   f romunpublished  data   of ten  lacked  important   documentat ion.  

For  example, i f  information  on  sampling  methods  or   sampling  object ives  was 

n o t   a v a i l a b l e ,  a compar ison   of   the   da ta   qua l i ty   o r   s ign i f icance  of r e s u l t s  

between  s tudies  was no t   poss ib l e .  

Most of  the  sampling  information was n o t   a c c e s s i b l e  by computer. It was 

therefore   necessary   to   manual ly   code   and   t ranscr ibe   da ta  onto cod ing   shee t s  

be fo re   en t ry   i n to   t he   compute r ,  a very  t ime-consuming  task  that   provided  an 

a d d i t i o n a l   s o u r c e  of e r r o r  i n  t h e   d a t a   e n t r y   p r o c e s s .  

The s t a t e  well. number was not  always inc luded   wi th   sampl ing   resu l t s ,  o r  t h e  

s a m p l i n g  s i t e   l o c a t i o n  was only  noted by s t r e e t   a d d r e s s .  I t  was necessary t o  

s p e c i f y   t h e  well l o c a t t o n   t o  a t  l e a s t   t h e  township / range/sec t ion(T/K/S)  

l e v e l ,   a s  one o f  the   goa ls  of  the CDF4's Ground Yater   Pro tec t ion   P lan  is  . t o  
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d e v e l o p   t h e   a b i l i t y   t o   r e g u l a t e   p e s t i c i d e   u s e  a t  t h e   s e c t i o n   l e v e l  t o , p r e v e n t  

ground  water  contamination.  Also,  a T/R/S l o c a t i o n ,  was n e c e s s a r y   f o r  

computer m p p i n g  purposes. T M t i a l l y ,  we t r i e d  t o  determine s t a t e  we1 1 

number  by cross-referencing the addres s  t o  3 county map w i t h  T/R/S n o t a t i o n .  

This  method proved ,  t o  be too  tine-consuming a n d  imprec i se ,  s o  il: gas 

abandoned.   Therefore ,   several .  thousand DRCP r e s u l t s   m i s s i n g  T / R / S  . l oc , a t ion ,  

as w e l l ' a s   r e s u l t s  Erom other  pes t ic iae   ana lyse-s . ,  were not  i.nclud.ed in t h e  

Cnventory. 

5. Several '  pmb'lkme~ were encaunbered   in  usl.n$ the EPA. STORET system,. F i r s t , ,  

because STDRBTi inf!ormation i's unsoltcileed,. the., d a t a   b a s e  i.s i.ncomp1et.e w%txh 

respecr:   to  st ,atewide wel'l: samp1d:ng r , e s u l t s  €.ax? pesti :cides.   Se.cand,, ,  the 
chemicals,  i'n. STORET a r e   n o t   l a b e l e d .  as p e s t h i d e s  and can not,  be  sorked as 

such. It was the re fo re   imposs ib l e  t o  obtabmn  ad:1 t h e   p e r t i n e n t   d a t a .   o n  

p e s t i c i d e s   t h a t  were   po ten t i ' a l l y   i n   t he   da t a   base ,   w i th in  time c o n a t r a i n t s .  

Th i rd ,  many agenaies   have not: e d i t e d , .   n o r   v e r i . f - i e d .   t h e i r   d a t a .   a f j t e r   e n t r y  

i n t o  STORET. It was the re fo re   imposs ib l e  Co debermine8  whether   dabat   in   the 

STORET sysBem.liad  been  edilted,  making' t h e   a c c u m o y  of  t h e   d a t a   q u e s t i o n a b l e .  

Limitat$ons  on  1 ,nCerpret ing  the Data 

?lie d k t a  filel 'ds,  ihselbded,  in;  the  inventory  axe. tihose. we E e l t  were necessasy t o  

d'ocument v a l i d  results,  and EO ana1 ,yze   the   geogaaphtc   d t s t r ibu t ion  o-f pesticide 

leach ing   i n   Ca l i fo rn ia .   Hawever ,   t he   we l l   i nven to ry  i s  a compilat ion of s t u d i e s  

conducted by va r ious   agenc ie s  f o r  va r ious   t ea ' sons ;   t he re fo re ,   t he   r e su l t i ng  

i n c o n s i s t e n c i e s   i n   t h e   k y p e s  of d a t a   r e p o r t e d  limit i n t e r p r e t a t i o n   o f  the d a t a .  

S p e c i f i c a l l y :  

1. A complete s ta te  well number* was v e r y   o f t e n  not  i n c l u d e d   i n   d a t a   s u b m i t t e d  ta 

t h e  CDFA;. A c e q a e s t   f o r   t h i s  number must be made by the   sampl ing   agency   to  

the  Department of Water Resources (DWR). I n  most well s ampl ing   s tud ie s   t o  

d a t e ,  more emphasis was p laced   on   de t ec t ing   pes t€c ides   t han   i n   un ique ly  

iden t i fy ing   each   i nd iv idua l   we l l   s ampled .   The re fo re ,   t he  DWR s t a t e  well 

number was ra re ly   reques ted ,   o r   recorded .   For   our   purposes ,   the   absence  of  a 

--.-I_ --- - I I -.-.- I 

* O f f i c i a l  number assigned by the  D'VJR w h i c h   s i n g u l a r l y   i d e n t i f i e s  a we l l  by 
locclt.ion, i n d i - c a t i n g  township, range, s ec t l . on ,   t r ac t ,   s equence  number, base 
and meri.cl€an, 
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2. 

VWR w e l l  number t o   d i f f e r e n t i a t e   u n i q u e   w e l l s   w i t h i n   s p e c i f i c   g e o g r a p h i c  

a r e a s  makes i t  impossible   to  be comple te ly   accura te  i n  count ing   the  number of 

wells  sampled. The number of  w e l l s   i n   t h e   d a t a   b a s e  i s  t h e r e f o r e  a c l o s e  

approx ima t ion ,   and   no ta   ce r t a in ty .  

Well cons t ruc t ion   i n fo rma t ion  was v e r y   r a r e l y   r e p o r t e d .  Most s t u d i e s  

conducted  were  desLgned t o   i d e n t i f y   p r e s e n c e  o r  absence of p e s t i c i d e  

r e s i d u e s   i n   w e l l s   a n d   n o t   t o   d e t e r m i n e   t h e   s o u r c e  of p o l l u t i o n  or  t h e  

i n t e g r i t y   o f  wells sampled. A lack  of   information  such  as   depth of 

p e r f o r a t i o n s   o r   w e l l   d e p t h  makes i t  imposs ib l e   t o  compare r e su l t s   be tween  

wells and t h e i r   r e l a t i o n   t o   c o n t a m i n a t i o n   ( e . g . ,   s h a l l o w  wells vs .   deeper  

wells, o r   sha l low  vs   deepe r   pe r fo ra t ion   dep ths ) .   A l so ,   because   r e s idues  may 

be   p resent   due   to  well cons t ruc t ion   f ac to r s ,   ( e .g . ,   c r acked   o r   non-ex i s t an t  

s a n i t a r y   s e a l )  we may n o t   i n f e r   t h a t   p e s t i c i d e s   p r e s e n t   i n   w e l l s   n e c e s s a r i l y  

means p e s t i c i d e s   a r e   p r e s e n t   i n   g r o u n d  water. 

3. Pes t i c ide   s ampl ing  by a g e n c i e s   o t h e r   t h a n   t h e  CDFA was n o t   n e c e s s a r i l y  

r e l a t ed   t o   suspec ted   nonpo in t   sou rces   o f   con tamina t ion .   The re fo re  i t  should 

not  be  assumed  that  a l l  s u b m i t t e d   r e s u l t s  were from  nonpoint  sources.   For 

example, a s t a t emen t  i n  a study  might  be made tha t   chemica l s  "x" and "y" were 

sampled  for  because of t h e i r  known u s e   i n   t h e  area, but no similar 

e x p l a n a t i o n  was g i v e n   f o r   t h e   o t h e r   p e s t i c i d e s   t h a t  were a l so   ana lyzed .  

Another  example i s  t h e  CDHS AB 1803 m o n i t o r i n g ,   i n   w h i c h   c e r t a i n   p e s t i c i d e s  

were   sampled   for   tha t   a re   no t   reg is te red   for  use i n  C a l i f o r n i a .   I n   o t h e r  

words, a nega t ive   r e su l t   c an   no t   a lways   be   i n t e rp re t ed  as  i n d i c a t i n g   t h a t  a 

p a r t i c u l a r   p e s t i c i d e   h a s   n o t   l e a c h e d   t o   g r o u n d  water a f t e r   a g r i c u l t u r a l   u s e ,  

w i t h o u t   f u r t h e r   i n v e s t i g a t i o n   t o   d e t e r m i n e   i f   t h e   c h e m i c a l  was e v e r   u s e d   i n  

t h a t   l o c a t i o n .  

4 ,  J u s t  a s  t h e  amount  and t y p e  of ag r i cu l tu re   va r i e s   f rom  one   coun ty   t o   t he   nex t ,  

pes t i c ide   u se   pa t t e rns   va ry   w ide ly   t h roughou t   t he   s t a t e .   D i f f e rences   occu r  

i n   p r o d u c t s   u s e d ,   a p p l i c a t i o n  ra tes ,  application  methods  and  t iming of 

a p p l i c a t i o n .  Due t o   t h e s e   d i f f e r e n c e s ,   p o s i t i v e  well d e t e c t i o n s   a l o n e  

cannot  be  used  to  determine why a p a r t i c u l a r   p e s t i c i d e   h a s   o r   h a s   n o t   b e e n  

d e t e c t e d   i n  a we l l .   Aga in ,   fu r the r   i nves t iga t ion  is needed  to  answer  these 

ques t ions .  
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5 .  The amount of sampling varies widely from one area to the next, and 

pesticides found  are limited to those sampled for. Most of  the snmp1in.q has 

been  done in the San Joaqu in  Val ley ,  in densely populated Braas .  By 

comparison, very little sampling has occurred in t h e   c o a s t a l  counties, or in 

rural areas ,  where wells are more likely  to  be in close p r o x i m i t y  t o  

agrricul.tura1  fields. It is therefore inappropriate t o  draw quick 
conclusions about areas of the state bring more sensitive to leaching than 

o t h e r s  based on results inc luded  in t h e  well inventory a lone .  The sa:qpl ing 

data in the well inventory t e l l  US whether or not pesticides looked for were 
found, but not necessarily what is actually there, In other words, the data 
give us a picture of which pesticides are present in California well water 
among thase  peatlcidea  sampled for, but not among all pesticides used in the 

state, 

nespite these lnherent limitations, the information on pesticide residues 
contained in the well inventory can be used in all of the following applications: 

1) modeling 
2) displaying the geographic distribution of pesticide contamination in wells 
3 )  identifying ateas potentially sensitive to pesticide leaching 
4 )  displayill$ ths pographic distribution of well sampling 
5 )  as a basis for atudy dpsigns for future sampling. 
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FACTORS CONTRIBUTING TO PESTICIDE MOVEMENT TO GROUND WATER 

AS A RESULT OF AGRICULTURAL [JSJ 

Background -- 
E f f e c t i v e   r e g u l a t i o n  of pes t i c ide   u se   t o   p reven t   con tamina t ion  o f  C a l i f o r n i a ' s  

g round  water   requi res   tha t  we (a)   understand  the  processes   through  which 

contaminat ion   occurs ,  and ( b )  posses s   r e l i ab le   me thods   fo r   p reven t ing   o r  

mit igat ing  Contaminat ion.   These  processes   and  mit igat ion  methods  vary  depending 

on t he   na tu re  of t h e  contamination  source.  

P o l l u t a n t s   f r o m   p o i n t   s o u r c e s ,   s u c h   a s   s t o r a g e  o r  w a s t e   s i t e s ,   a r e   d e p o s i t e d  and 

c o n c e n t r a t e d   i n  small, wel l -def ined   a reas .   Res idues   eventua l ly   l each   f rom  the  

upper   to   lower   so i l   l ayers ,   encounter   g round  water   and   then   fo l low  the  movement 

of   ground  water   f rom  that   locat ion.  The movement can   be   t raced   back   to  i t s  source  

by l o c a t i n g  a r e s i d u e  plume. Pol lu t ion   f rom a nonpoin t   source   cannot   be   t raced   to  

a s i n g l e ,   d e f i n a b l e   l o c a t i o n .   I n s t e a d ,   t h e   p o l l u t a n t s   a r e   d i s p e r s e d   o v e r  a 

l a rge ,   poor ly   de f ined  area,  as i n   a p p l i c a t i o n s   o f   a g r i c u l t u r a l   c h e m i c a l s   t o  

c r o p s .   I n   t h i s   c a s e ,   l o c a t i o n   o f  a d i s t i n c t   r e s i d u e  plume i s  not   poss ib le   and  

p o l l u t a n t  movement is  v e r y   d i f f i c u l t  t o  p r e d i c t  or trace back t o  i t s  source.  

Chemica l   r e s idues   i n  well water r e s u l t   f r o m   b o t h   a g r i c u l t u r a l   a n d   i n d u s t r i a l  

ac t iv i t ies .  P o l l u t i o n   f r o m   t h e   i n d u s t r i a l   s e c t o r  i s  u s u a l l y   a t t r i b u t e d   t o   p o i n t  

sources   such  as  leaks a t  manufac tur ing ,   s torage  or waste si tes.  I n d u s t r i a l   p o i n t  

sou rces   have   been   t he   sub jec t   o f   cons ide rab le   s c i en t i f i c   r e sea rch ,   and  s ta te  and 

F e d e r a l   a g e n c i e s   h a v e   d e v e l o p e d   t e c h n i q u e s   t o   i d e n t i f y   c o n t a m i n a t i o n   s i t e s   a n d   t o  

des igna te   mi t iga t ion   me thods   (Ca l i fo rn ia   Depa r tmen t   o f   Hea l th   Se rv ices ,   1985 ;  

C a l i f o r n i a  Assembly Resources  Subcommittee  on  Status  and  Trends,   1983).   Because 

the   l and  mass a f f e c t e d  by poin t   source   contaminat ion  i s  u s u a l l y  small, clean-up 

can  be  accomplished by removal   and   t rea tment   o f   so i l   o r  by containment  and 

t r ea tmen t  of the   po l lu ted   g round water plume  (Hunt, e t  a l . ,  1985) .   In   add i t ion ,  

fu tu re   con tamina t ion  may be  prevented by proper  design  and  placement of s t o r a g e  

o r  waste si tes.  

A g r i c u l t u r a l   p e s t i c i d e   r e s i d u e s   i n  well water  a r i se  from  both  point  and  nonpoint 

s o u r c e s .   P o i n t   s o u r c e s   i n c l u d e   p e s t i c i d e   s t o r a g e   o r   d i s p o s a l  s i t es  and 

appl icator   wash-off  s i tes .  Most of t h e   p e s t i c i d e   r e s i d u e   d e t e c t i o n s   i n   w e l l s  

c i t e d  i n  t he   r epor t s   Wate r   Qua l i ty   and   Pes t i c ides :  a Cal i fornia   Risk  Assessment  
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Program  (Cohen  and Bowes, 1984)  and The L e a c h i n g   F t e l d s   ( P r i c e ,   e t  al., 1985)  

were   assoc ia ted   wi th  p o i n t  sources .  
-- _II- 

Agricul tural   nonpoint   source  problems  are  more d i f f i c u l t   t o   i d e n t i f y  and m i t i g a t e  

because o f  the la rse   l and   masses   involved ,   the   lower   concent ra t ion  of  chemicals 

in t h e  s o i l ,  and  the  lack of well-defined  contamination  plumes. Unlike r e s e a r c h  

on point:   sources o E  contaminat ion ,   research  t o  understand  the  processes  i n v o l v e d  

i n   l e a c h i n g  of a g r i c u l t u r a l   p e s t i c i d e s  i s  o n l y  i n  i t s  i n i t i a l   p h a s e .   E v e n t u a l l y ,  

information  gained €rom t h i s   r e s e a r c h  will be used   to   deve lop  new a g r i c u l t u r a l  

p r a c t i c e s   t h a t   m i n i m i z e   t h e   p o s s i b i l i t y  of  ground water p o l l u t i o n .  

The a g r i c u l t u r a l   s c i e n t i s t  i s  a t  a d i s a d v a n t a g e   i n   f i n d i n g   s o l u t i o n s   t o   t h e  

problem of a g r i c u l t u r a l   p e s t i c i d e   r e s i d u e s   i n   g r o u n d  water f o r  a number of 

reasons:  

P e s t i c i d e s  are i n t e n t i o n a l l y  a n d   r e p e a t e d l y   a p p l i e d   t o   t h e   s o i l   t o   a v e r t  
c rop  l o s s  by pes ts r   Poin t   source   p roblems may be   mi t iga ted  by s topp ing  
e x p o s u r e   t o   t h e   s o i l ,   b u t  use of t h i s   op t ion   w i th   nonpo in t   sou rces   f rom 
a g r i c u l t u r a l   a p p l i c a t i o n s  would resul t  i n   c r o p   l o s s .  

To d a t e ,   a g r i c u l t u r a l   r e s e a r c h   o n   a p p l i c a t i o n  of pes t i c ides   has   sough t  
t o   f i n d  low b u t   e f f e c t i v e  rates o f   a p p l i c a t i o n  s o  that  cos t s   o f  
product ion are kept  low, Can these rates be  lowered  fur ther   and s t i l l  
p rov ide   cos t - e f f ec t ive   p ro t ec t ion?  More r e s e a r c h  is  needed  to  examine 
t h i s   q u e s t i o n ,   b u t   w h e r e   r a t e s   a r e   a l r e a d y  a t  t h e i r   l o w e s t   e f f e c t i v e  
l e v e l ,  new pest  control   methods w i l l  have t o  be devised.  

Procederes   for   mi t iga t ing   contamlnat ion   f rom  poin t   sources   a re   no t  
appropr i a t e   fo r   ag r i cu l tu ra l   nonpo in t   sou rces   because  of t he   l a rge   l aqd  
masses involved. Removal of s o i l  t o  appropr i a t e   was t e  s i tes  i s  not a 
viable  clean-up  option.  Relocation  of  farms,  homesteads  and  communities 
e s t a b l i s h e d   a r o u n d   c r o p s   t h a t  grow w e l l   i n   a r e a s   s e n s i t i v e   t o   l e a c h i n g  
i s  o u t  of  t h e   q u e s t i o n .  

these   reasons ,   r . asearch  i s  needed  on new e f f e c t i v e  peet control   methods 

s p e c i f i e a l l y   d e s i g n e d  t o  ptevent   future   ground water contamination. 

Discussion 

The PCPA (AB 2021) r e q u i r e s  CDFA t o   p r o v i d e   t h e   l e g i s l a t u r e   w i t h  a gene ra l  

d i s c u s s i o n  of t h e   f a c t o r s   t h a t   c o n t r i b u t e   t o   t h e  movement o f  p e s t i c i d e s  t o  ground 

wa te r ,   These   f ac to r s   a r e   pes t i c ide   u se   and  method o f   app l i ca t ion ,   phys i ca l   and  

c h e m i c a l   c h a r a c t e r i s t i c s  of  p e s t i c i d e s ,   I r r i g a t i o n  practices, soil. type,  

c l i m a t e ,   a n d   d i s s i p a t i o n   ( m i c r o b i a l ,   p h y s i c a l ,   l e a c h i n g ) .  
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P e s t i c i d e   r e s i d u e s  i n  s o i l  may d i s a p p e a r   f r o m   t h e   i n i t i a l  s i t e  of d e p o s i t i o n   i n  

€our  ways: (1 )  th rough  microbia l   ac t ion ,   microbes   de toxi fy   o r   b reak  down t h e  

p e s t i c i d e   t o   n o n t o x i c  compounds; ( 2 )  through  chemical   degradat ion  processes   such 

a s   h y d r o l y s i s ,  breakdown products   are   produced;  ( 3 )  t h r o u g h   v o l a t i l i z a t i o n ,   t h e  

chemica l   d i f fuses   f rom  the   so i l   su r f ace ;   o r  ( 4 )  t h rough   l each ina ,   t he   pes t i c ide  

i s  t r anspor t ed   f rom  the   uppe r   t o   l ower   l aye r s   o f   so i l .  A ground  water  problem 

a r i s e s  when l e a c h i n g   o c c u r s   a t  a f a s t e r   r a t e   t h a n   m i c r o b i a l   o r   c h e m i c a l  

processes .   Prev ious ly ,   researchers   thought   tha t   under   nonpoin t   source  

cond i t ions ,   l each ing   occu r red  a t  such a low rate  t h a t   p e s t i c i d e s  would no t  move 

f rom  the   upper   to   the   lower  layers o f   s o i l .  But d e t e c t i o n s   o f   p e s t i c i d e s   i n  

ground  water   s ince 1979 provided   s t rong   ev idence  for t he   impor t ance   o f   l each ing  

i n   a g r i c u l t u r a l   s i t u a t i o n s .  

S ince   t he re  are no known qu ick - f ixes   fo r   r e s idues   i n   g round   wa te r   due   t o  

a g r i c u l t u r a l   n o n p o i n t   s o u r c e s ,   t h e   b e s t   a v a i l a b l e  way t o   m i t i g a t e   t h e   p r o b l e m  

l ies  i n   r e g u l a t i o n  of p e s t i c i d e s   b e f o r e   o r  a t  t h e i r   p o i n t   o f   u s e .  To enable  

sounder   r egu la to ry   dec i s ions ,   t he  CDFA Environmental  Hazards  Assessment  Program 

(EHAP) conduc t s   s tud ie s   t o   p rov ide   i n fo rma t ion   on  how p e s t i c i d e s  move through  the  

s o i l   t o  ground water. I n f o r m a t i o n   f o r   e a c h   f a c t o r   c o n t r i b u t i n g   t o   p e s t i c i d e  

m o b i l i t y   i n   s o i l   r e q u e s t e d  by t h e  PCPA  (AB 2021) has  been  accumulated  and 

rev iewed  wi th   respec t   to  i t s  impact   on   nonpoin t   source   po l lu t ion  by ground water. 
A d i s c u s s i o n  of o u t   c u r r e n t   f i n d i n g s  on   each   o f   t hese   f ac to r s   fo l lows .  

Use and Method of   Appl ica t ion  

Known n o n p o i n t   s o u r c e   p e s t i c i d e   p o l l u t a n t s  are a l m o s t   e x c l u s i v e l y   a c t i v e  

i n g r e d i e n t s   t h a t  are a p p l i e d   t o   t h e   s o i l .   P e s t i c i d e s   t h a t  are a p p l i e d   t o  

f o l i a g e ,   s u c h  as p r o t e c t i v e   f o l i a r   f u n g i c i d e s   o r  some i n s e c t i c i d e s ,  may not   be 

i m p o r t a n t   l e a c h e r s   f o r  two reasons:  (1 )  exposure   to   sun   enhances   the  rate of 

degrada t ion;   and  ( 2 )  c o n c e n t r a t i o n s   t h a t   e v e n t u a l l y   r e a c h   t h e   s o i l   a r e  low  enough 

t o   a l l o w   f o r   r a p i d   d e g r a d a t i o n   b e f o r e   l e a c h i n g .   T h u s ,   d i r e c t   a p p l i c a t i o n   a n d  

inco rpora t ion   o f  a p e s t i c i d e   i n t o   s o i l  i s  of  most  importance.   Additionally,  

t h e r e   a r e  no known d i f f e r e n c e s   i n   t h e   a b i l i t y  of d l f   f e r e n t   p e s t i c i d e  

formula t ions ,   whether   wet tab le   powder ,   g ranular   o r   emuls i f iab le   concent ra te ,   to  
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.. move th rough   so i l .   The re fo re ,  no o n e   u s e ,   o t h e r   t h a n   d i r e c t   a p p l i c a t i o n   t o   s o i l ,  

can be sin%led ou t  as  cas s ing  more o r   l e s s  o f  a Dotenr i a l   l each ing  problem. 

I r r i g a t i o n   P r a c t i c e s  - 
There  are  no s t u d i e s   i n   w h i c h   t h e  movement of  a p e s t i c i d e   t h r o u g h   s o i l  was 

compared among d i f f e r e n t  methods o f  i r r i g a t i o n  a t  t h e  same s i t e  of  a p p l i c a t i o n .  

Thus, a d i rec t   compar ison  of t h e   i n f l u e n c e  of t ypes  of i r r i g a t i o n  on l each ing  i s  

not   poss ib le .   There   has   been   specula t ion   tha t  low volume i r r i g a t i o n  methods 

(drCp  and  t r ickle)  may reduce  leaching  (Holden,1986).   In low  volume  systems less  

land   a rea  is watered so t h a t   t h e   t o t a l  mount o f   a p p l i e d   w a t e r ' i s   d e c r e a s e d   w i t h  

respec t   to   convent iona l   border ,   fu r row  or   spr inkler   methods .  However,  watei: may 

b e   a p p l i e d   d a i l y  s o  t h a t  movement oE p e s t i c i d e s   i n   w e t t e d  areas may a c t u a l l y  be 

inc reased .  The EHAP i s  conducting a s tudy   t o   p rov ide   da t a   €o r   t hese   compar i sons .  

Phys ica l   and   Chemica l   Charac te r i s t ics   o f   Pes t ic , ides  

The p h y s i c a l   a n d   c h e m i c a l   c h a r a c t e r i s t i c s   o f   p e s t i c i d e s   t h o u g h t   t o  be important 

i n  movement th.rough s o i l   a r e :   s o i l   a d s o r p t i o n   ( u s u a l l y   d e n o t e d  by t h e  

c o e f f i c i e n t   o f   s o i l   v e r s u s  water p a r t i t i o n i n g ,  Kd o r  KO,), m i c r o b i a l   s o i l  

ha l f - l i f e ,   chemica l   hydro lys i s   so i l   ha l f - l i f e ,   vapor   p re s su re , ,   and  water 
s o l u b i l i t y .  These f a c t o r s   a r e   u s e d   i n   m o d e l s  of p e s t i c i d e   t r a n s p o r t   t h r o u g h  

s o i l s  (Rau, 1 9 8 5 ) .  Cohen  and Bowes ( 1 9 8 4 )  e s t i m a t e d   v a l u e s   t o  ac t  as i n d i c a t o r s '  

o f   l eaching   po ten t la l .   Recent ly ,  CDFA has  undertaken a s t a t i s t i ca l  approach   t o  

d e r i v e  more de fens ib l e   va lues   fo r   de t e rmin ing   po ten t i a l   g round  water p o l l u t a n t s  

i n  connec t ion   wi th   Sec t ion  13144 of   the  PCPA (AB 2 0 2 1 ) .  A d e s c r i p t i o n  of ' these 

procedures   and  values  w i l l  be a v a i l a b l e   i n  a s e p a r a t e   r e p o r t .  

Very  few f i e ld   s tud lea   have   been   conduc ted   t o   de t e rmine   t he   co r rec tness  o t  afiy 

valves m g a r d l a s s   o f   t h e  method  by which they were der ived ,   Recent ly ,  a etudy by 

EHAP pr,ovidad some i n s i g h t   i n t o   t h e   r e l a t i v e   i m p o r t a n c e  of  t hese   va lues .   Three  

c i t r u s   h e r b i c i d e s  were compared  Mith r e s p e c t   t o   t h e i r  movement through soil t o  

ground  water   in  a po ten t i a l ly   vu lne rab le   a r ea   o f   t he   San   Joaqu in   Va l l ey .  The 

compounds wem: simazine (low w a t e r   s o i u b i l i t y ,  low s o i l   a d s o r p t i o n  and i n t e r -  

m e d i a t e   s o i l   h a l f - l i f e ) ,   d i u r o n   ( m o d e r a t e l y  low w a t e r   s o l u b i l i t y ,   h i g h   s o i l  

adso rp t ion   and   modera t e ly   h igh   so i l   ha l f - l i f e ) ,   and   h romac i l   (h igh   wa te r  

s o l u h i l i t y ,  low s o i l   a d s o r p t i o n  a n d   l o n g   s o i l   h a l f - l i f e ) .  A l l  t h r e e   p e s t i c i d e s  

were  found i n  w e l l  Water  samples. These r e s u l t s   i n d i c a t e d   t h a t   p h y s i c a l   a n d  
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chemical .   propert ies   a lone may n o t   a d e q u a t e l y   d i f f e r e n t i a t e  among p e s t i c i d e s   w i t h  

r e s p e c t   t o   l e a c h a b i l i t y  i n  a vu lne rab le   geo log ic  a rea .  

S o i l  Type 

The type of  soil i s  a very   impor tan t   fac tor  i n  de te rmining   leaching  of 

p e s t i c i d e s .  Yumecous d e t e c t i o n s  of nonpoint  source  contarnineti-on  have  occurred 

i n  the   p redominant ly   sandy  so i l s  of  t h e  San Joaqu in  Valley  whereas ground water 

contaminat i .on  in   coastal  v a l l e y s  (excluding t h o s e  ln t h e  N o r t h  Coast)  i s  

v i r t u a l l y   n o n - e x i s t e n t   ( C a r d o z o ,   e t   a l . ,  1985). EHAP has undertaken  an 

i n v e s t i g a t i o n   t o   p r o v i d e  a s t a t i s t i c a l   r a t i n g  of vu lnerable   a reas   based  on 

sur face   so i l   nomencla ture   (Teso ,   submi t ted) .  In t ha t   s tudy ,   occu r rence  of DBCP 

r e s i d u e s   i n  wells was co r re l a t ed   w i th   t he   occu r rence  of s o i l   f a m i l y  names using a 

m u l t i v a r i a t e   s t a t i s t i c a l   a p p r o a c h .  A well s tudy  i s  now be ing   conduc ted   t o   t e s t  

t h e   c o r r e l a t i o n   o f   p r e d i c t e d   v a l u e s   o f   s o i l   v u l n e r a b i l i t y   g e n e r a t e d   f r o m   t h e  

model w i th   t he   occu r rence   o f   pes t i c ide   r e s idues   i n  well water.  

Climate 

Climatic f a c t o r s  may o v e r r i d e  a l l  o f   t he   p rev ious ly   men t ioned   f ac to r s   i n   caus ing  

ground water contamination. An example  of t h e   i n f l u e n c e   o f   c l i m a t e  i s  t h e  

e x p e r i e n c e   w i t h   r e s i d u e s   o f   a l d i c a r b   i n  well water i n  Del Norte  County 

( L e e , 1 9 8 3 ) .   S o i l s   i n   t h a t  area  are h i g h   i n   o r g a n i c  matter so they may be  capable 

o f   r e t a r d i n g   p e s t i c i d e  movement. However, t h e   a n n u a l   r a i n f a l l  i s  over  100 inches  

and i t  occur s   p r imar i ly   i n   w in te r   mon ths .   A ld ica rb  was a p p l i e d   i n   t h e  f a l l  t o  

l i l y   b u l b   f i e l d s   t o   c o n t r o l  nematode  problems i n   t h e   s o i l .  The  amount  of r a i n f a l l  

was s u f f i c i e n t   t o   d r i v e   p e s t i c i d e   r e s i d u e s   t o   t h e   s h a l l o w   g r o u n d  water loca ted  a t  

approximate ly   t en   fee t .   Thus ,   c l imat ic   condi t ions  must not  be  overlooked  as  an 

impor t an t   f ac to r   i n   t he   l each ing   o f   pes t i c ides   t h rough   so i l s .  
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SUMMARY 

Well inventory   da ta   ind ica te   sampl ing  f o r  p e s t i c i d e   r e s i d u e s   h a s   s t e a d i l y  

i n c r e a s e d   s i n c e   t h e   d i s c o v e r y  of DBCP i n   C a l i f o r n i a   w e l l s   i n  1979. Results of  

sampling over   t he   l a s t   s even   gea r s  show that  the number oE pesticides d e t e c t e d  i n  

well   water   and  the number  of p e s t i c i d e s   p r e s e n t  iL1 well water as a ref iul t  of  

a g r i c u l t u r a l   u s e   d o   n o t   a p p e a r   t o   b e   i n c r e a s i n g   s i g n i f i c a n t l y .  

S i x t e e n   p e s t i c i d e s   a n d   r e l a t e d  compounds have   been   de t ec t ed   i n   Ca l i fo rn ia   we l l  

water .  Based on inEormation  confirl t led  to  date,  CDFAhas de te rmined   t ha t   r e s idues  

from a t o t a l  of n i n e  of these   chemica ls   have   o r ig ina ted  from a g r i c u l t u r a l  

nonpoint   sources:  DBCP, 1,2-D, EDB, a l d i c a r b ,   a l d i c a r b   s u l f o n e   ( a   d e g r a d a t i o n  

product of a ld icarb) ,   a t raz ine ,   s imazine ,   d iuron ,   and   promeron   (Tabie  9) ,  This  

number may i n c r e a s e  as  we c o l l e c t  more  sampling  data  and as we g a i n   b e t t e r  

understanding of how a g r i c u l t u r a l   p e s t i c i d e s  move th rough   so i l   t o   g round  waterr 

Regt i la t ion   o f   pes t ic ides   to   p revent   res idues   f rom  en ter ing  wel l  water  as a r e s u l t  

of  a g r i c u l t u r a l  use is  d i f f i c u l t   b e c a u s e  of i n s d f f i c i e n t   s c i e n t i f i c  knowledge of 
hod p e s t i c i d e s  move t o  ground water. F a c t o r s  that  c o n t r i b u t e  t o  ground water 
contaminat ion by g e s t i c i d e s   u s e d   i n   a g r i c u l t u r e   i n c l u d e   u s e  arid method  of 

a p p l i c a t i o n ,   i r r i g a t i o n   p r a c t i c e s ,   p e s t i c i d e   p h y s i c a l  and  chemical 

c h a r a c t e r i s t i c @ ,   s o i l   t y p e ,  and  c l imate .  The r o l e   t h e s e   f a c t o r s   p l a y   i n   t h e  

contamiflation  process i s  not   fu l ly   unders tood .   CDFAenvi ronmenta l   sc ien t i s t s  are 

working t o  t i t iders tand  these  factors   and  to   promote  research on developing 

e n v i r o n m e n t a l l y   8 a f e   a n d   e c o n d m i c a l l y   f e a s i b h   a l t e r n a t i v e   p e s t   c o n t r o l  

p r a c t i c e s .  
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Dihromochloropropane 
(DBCL’) 

Ethylene  dibromide 
( EDB) 

1,2-dichloropropane 
(1,2-D) 

Ald ica rb ,  
Aldicarb  Sulfone 

Simazine 

1 9 7 9 ,  by C e n t r a l  
Valley Water Q u a l i t y  
e n f o r c e m e n t   a c t i v i t i e s  
aga ins t   Occ iden ta l  
Chemical Company, 
Lathrop. 

1982, by CDFA du r ing  
EPA-funded s tudy  on 
pes t i c i . de   r e s idues   i n  
s o i l  and  ground  water. 

1983, by Department  of 
H e a l t h   S e r v i c e s   i n  a 
s tudy  of t h e  impact of 
o rgan ic   r e s idues   on  
d r ink ing   wa te r   qua l i t y  
i n  Kern County. Sub- 
sequen t ly ,   ex t ens ive  
r e s i d u e s  were found by 
North  Coast  Regional 
Water Q u a l i t y   C o n t r o l  
Board i n  Del Norte Co. 

1983, by North  Coast 
Regional   Water   Qual i ty  
Control  Board i n   a n  
i n v e s t i g a t i o n  of t h e  
impact   o f   agr icu l ture  
on water q u a l i t y  on 
the   Nor th   coas t .  

1982, by CDFA du r ing  
an EPA-funded s tudy  
on p e s t i c i d e   r e s i d u e s  
i n  s o i l  and  ground 
water.  

ilse suspended i n  1979 after  male 
s t e r i l i t y   v a s   d i s c o v e r e d  i n  
workers a t  La throp   p lan t .  

1983,   uses   cancel led by CDFA i n  
a l l   c o u n t i e s  where  residues  were 
found . 

1Jse of D-D ( 3 5 %  1,2-D) suspended 
i n  Del Norte  County by CDFA. After 
ex tens ive   s tudy  by CDFA, D-D was 
withdrawn  from  the  market. 
Telone I1 (2% 1,2-D) remains  on 
the  market. 

Use suspended by CDFA i n  Del  Norte 
County  where residues  were  found. 
Conducted s t u d i e s  of a l d i c a r b   i n  
Monterey  and  Kern  County wells 
with SWRCB and CDHS. No a l d i c a r b   o r  
i t s  breakdown products  were  found. 

Conducted  study  of  simazine move- 
ment t h r o u g h   s o i l   i n  1984. Found 
r e s i d u e s  in ground  water a t  low 
l eve l s   i n   G lenn  Cn. and Tulare  Co. 
i n  1986 and  determined them t o  be 
p re sen t  due t o   a g r i c u l t u r a l  use .  
S r i e f e d   s t a t e  and county health 
of f i c i a l s .   En te red   s imaz ine   i n to  
the PCPA d e r e c t l o n  review process 
August  !+, 1986. 
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Table 3 ,  Continued 

_-_ . ___-.____  _____._-_ ----.--.-----.------ -- - - - ---'-"- - 
A c t i v e   i n g r e d i e n t   F i r s t   f o u n d   i n  CA CDFA's ro le  i n  mi t iga t ing  t;he 

w e l l  water proiblea, 

Atraz i n e  

Diuron 

Prbmeton 

1985, 
sampl 
water 
t o  AB 

by CDHS.durin.5 Manitorcd,, and.  found  low l eve l  
ing  of l a r g e  r e s i d u e s  in ground  water i n  Glenn 

' systems pursuant  Co., a n d .   l a t e r   i n   T u l a r e ,  Co. ,, and 
11803. detecrndned  they  were  present!  due 

t o :  a g r i c u l t u r a l  use. Rrief,ed s t a t e  
and!   county  off ic ia ls .   Ent .ered 
a , t r a z i n e   i n t o ,   t h e .  PCP&! de t . ec t i an  
review,, process J u l y  3 ,  1,986. 

1'986, by CDFA,, i ,h '  Sampled fur t .her ;   found;  low.: l e v e l :  
Tu la re  Co.. during in. wel.le.  and  determined  they, wer,e 
above  study. p re sen t   due ,   t o   ag r i cu l t !u r . a l   u se .  

Br&ef]ed; sr(aDe and' local healbh 
off,iia&al's .. Entered   d iuron   i ,n to  
PGBA de tec t i$on#  review1 p rocess  
OC tobe,s 1 , 1:986. 

1986, by CDFA, i n  Moni.tored ,. f.ound: 180wi ltevel resi 'dues  
G h n n  CsunEy i n  ground  wa.ter,   and  determhed: 

Ohey'were  present  due t o  aga icu l -  
tubal, use,. Br l e fed  state and. %oca$ 
h e a l t h   o 5 f i c i a b s .  

rDoe's no t   i nc lude   r e s idues   a r i shg   f rom  po inh   sou rce ' s   such  as  manufa,cturi,ng 
s i t e s ,   o r   i s o l a ' t e d   i n c i d e n t s   a r f s i n g   f r o m   E a u l e y   w e l l s   o r   o t h e r   s p e c i a l   c a s e s .  

72 



REFERENCES 

Ca . l i f o r n i a  Assembly  Resources  Subcommittee on Status  and  Trends.  December, 1983. 
Draft r e p o r t ,   S t a t u s  and   t rends   o f   Cal i forn ia   water   qua l i ty :   the   impact  
of the  Clean  Water  Act.  Sacramento,  California. 

Calit 'ornia  Department o f  Heal th   Services .   March,  1985. Draft  working  document, 
The C a l i f o r n i a   s i t e   m i t i g a t i o n   d e c i s i o n  tree. CDHS Toxic  Substances 
Control   Divis ion,   Al ternat ive  TechnoloEy & Policy  Development  Section. 
Sacramento,   Cal i fornia .  

Cal i fornia   Department   of   Heal th   Services .   Apri l ,  1986.  Organic  chemical 
contaminat ion  of   large  publ ic   water   systems  in   Cal i fornia .   Sacramento,  
C a l i f o r n i a .  

Cardozo, C.  L . ,  S .  Nicosia ,   and J. Troiano .   Ju ly ,  1985. A g r i c u l t u r a l   p e s t i c i d e  
r e s i d u e s   i n   C a l i f o r n i a  well water: development  and summary of a well 
i nven to ry   da t a   base  €or  non-point  sources.   California  Department  of Food 
and  Agriculture,  Environmental  Hazards  Assessment  Program.  Sacramento, 
C a l i f o r n i a  . 

Cohen, D. B.,  and G. W. Bowes. December,  1984.  Water q u a l i t y   a n d   p e s t i c i d e s :  a 
Ca l i fo rn ia   r i skas ses smen t   p rog ram.  Vol. 1. State   Water   Resources   Control  
Board,  Toxic  Substances  Control  Program.  Sacramento,   California.  

Cohen, S. Z. ,  e t  al . .  1984. Poten t ia l   pes t ic ide   contaminat ion   of   g roundwater  
r e s u l t i n g   f r o m   a g r i c u l t u r a l   u s e s .  In R.F. Krueger,  and J.N.  S e l b e r  
(eds . ) .   Trea tment   and   d i sposa l   o f   pes t ic ide  wastes, ACS Symposium S e r i e s  
259. Washington, DC. 

Davis,  R. E., and F. F. Foote.  1966.  Chapter 23. I n  Surveying  theory  and  pract ice .  
F i f t h   e d i t i o n .  New York, New York. 

- 

Holden, P. W. 1986. P e s t i c i d e s  and  ground water q u a l i t y   i s s u e s   a n d   p r o b l e m s   i n  
f o u r   s t a t e s .   N a t i o n a l  Academy Press.   Washington, D. C. 

Hunt, J. R., N. S i t a r ,  and K. S. Udell .   August,   1986.  Organic  solvents  and 
petroleum  hydrocarbons in   the   subsur face :   t ranspor t   and   c lean-up .   Repor t  
No. 86-11. Sanitary  Engineering  and  Environmental   Health  Research 
Labora tory ,   Univers i ty   o f   Cal i forn ia ,   Berke ley .   Cal i forn ia .  

Lee, M.. September,   1983.  Aldicarb  contamination  of  groundwater  in  Del  Norte 
County (memorandum). Cal i fornia   Department   of  Food and   Agr icu l ture ,  
Environmental  Hazards  Assessment  Program.  Sacramento,  California. 

Li twin,  Y. J., N.   N .  Hantzsche, N. A. George, RAMLIT Assoc ia tes ,   Inc . .   June ,  
1983.  Groundwater  contamination by p e s t i c i d e s :  a Cal i forn ia   assessment .  
C a l i f o r n i a  Water Resources  Control  Board,  Toxic  Substances  Control 
Program.  Sacramento,   California.  

North  Coast  Regional  Water  Quality  Control Board. February,  1985.  Control o f  
pes t ic ide   d i scharge   to   nor th   coas t   waters .   Water   Qual i ty   Cont ro l   Board ,  
North  Coast  Region.  Santa  Rosa,  California. 

7 3 



P r i c e ,  P. , W. Umtno, e t  al . .   March, 1985. The l e a c h i n g   f i e l d s :  a nonpo in t   t h rea t  
to   groundwater .  Assembly O f f i c e  of  Research.  Sacramento,   CaliEornia,  

Rao, P. S.  C . ,  A. G. Hornsby,  and R. E .  J e s s u p .  1985. I n d i c e s   f o r  rankking the 
po ten t i a l   fo r   pes t i c ide   con tamina tCon   o f   g roundwate r .  In Proceedings of 
the   Soi l   and  Crop Science  Society of F lor ida ,   Vol .  4c U n i v e r s i t y  of 
F l o r i d a .   G a i n s v i l l e ,   F l o r i d a .  

Teso, R. October,  1986.  Unpublished  paper, S o i l  taxonomy and surveys:  
c l a s s i f i c a t i o n  of areal  s e n s i t i v i t y   t o   p e s t i c i d e   c o n t a m i n a t i o n  of 
groundwater. CDFA Environmental  Hazards  Assessment  Program.  Riverside, 
C a l i f o r n i a .  

74 



ACTIONS TAKEN BY THE 
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FROM ENTERING GROUND WATER 

AS A RESULT OF AGRICULTURAL US€ 
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TK. A C T I O N S  TAKEN BY C D F A   T O   P R E V E N T   P E S T I C I D E S  FROM 

ENTERING  GROUND  WATER  AS A R E S U L T  OF 

A G R I C U L T U R A L   U S E  

CDFA has responsibility for regulating the sales and use of prst€c€des in 

California.  In regard to protecting  ground water, this responsihillty means 

(a) identifying which pesticide active ingredients, under what conditions, 

present a  threat to ground water quality by moving through s o i l  as a result of 

agricultural use; and ( b )  taking appropriate regulatory action to prevent or 
mitigate ground water contamination. CDFA actions to  prevent agricultural 

pesticides from entering ground water accordingly focus on these goals. The 

actions occur in three  major  areas: implementat-Lon of the Pesticide Contaminat€on 

Prevention Act (PCPA), registration and evaluation of  pesticides, and 

environmental monitoring activities, including development of the Ground Water 

Protection Plan. These activities are described below. 

Pesticide  Contamination  Prevention Act (Sections  13141-13152, Article 15, 
Chapter 2, Division 7 of the California Food and Agricultural Code) 

In addition to compiling the statewide inventory of wells sampled for pesticides 
described in this report, CDFA has taken the following major actions to implement 
the Pesticide Contamination Prevention Act. 

April, 1986 Minimum well sampling reporting requirements were jointly 
established by CDFA, CDHS, and SWRCB pursuant to Section 
13152[d]. 

June, 1986 

July, 1986 

July, 1986 

A request  for environmental fate data €or each active 
ingredient in each registered pesticide  pursuant  to Sec. 
13143[a] was sent to all registrants. 

A departmental implementation strategy including an 
activity flow chart was developed. 

CDFA met with the Department of Water Resources to 
coordinate efforts to obtain well numbers for well samples 
being  entered into the Well Inventory. 

July, 1986 Members were appointed  and general procedures set for the 
Pesticide Registration and Evaluation Subcommittee. 

August, 1986 A l l  state agencies t h a t  sample wells for pesttcides were 
notified oE reporting requirements pursuant t o  Section 
13152[c l .  
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August, 1986 

December, 1986 

Kegulations prescribing procedures for resolving diqputes 
or funding t h e  Eilling  of  data requirements of Sectian 
13143 were  submitted t o  the Office of Administrative Law in 
June and  presented  for public comment in a hearing on 
Aug. 27, 1986. 

Pursuant to Section 1 3 1 4 4 [ a ] ,  specific numeric values were 
formulated. These values will serve as guidelines for 
evaluating the  potential f o r  ground water contamination of 
all pesticides registered  for  agricultural.  use in 
California. The process of establishing these values is 
described in a separate report. 

To date,  four herbicides newly discovered in ground water as a result of 
agricultural use have been placed into the detection review process stipulated in 

Section 13149. The status of these pesticides as of  Nov. 30, 1986, is shown 
below . 

Date of Agricultural Use Date Registrant(s) Hearing 
Determination Notified Date 

Atrazine July 3 ,  1986 July 28, 1986 January 28,  1987 

Simazine August 4 ,  1986 August 18,  1986 February 18,  1987 

Bromacil* September 2 ,  1986 September 11,  1986 March 11,  1987 

Diuron October 1,1986 October 16, 1986 April 22, 1987 

*Detection confirmed too  late  to be entered into the 1986 Well Inventory data 
base. Rromacil will appear in the 1987 data base. 

Pesticide Registration and Evaluation 

CDFA professional staff consider several factors contributing to  a pesticide's 

potential for contaminating ground water during the registration and evaluation 
process. Requests' for registration of products containing new active ingredients 

must be accompanied by data on product chemistry, effects 0 1 1  wildlife and aquatic 
organisms, and environmental fate. The data submitted  vary with the prospective 
uses of the product, and include melting point, boiling point, solubility, 
density, vapor pressure, DX, viscosity, octanol/water partition coefficient, 

soil adsorption and  other physicochemical characteri.stics, hydrolysis, 
photodegradation, aerobic and anaerobic metabolic breakdown, leaching and 



a d s o r p t i o n ,   v o l a t i l i t y ,  and E i e l d   d i s s i p a t i o n  and accnmulat i.on s t u d i e s .  To 

e v a l u a t e  A now produci:   containing an  a l r e a d y - r e g i s t e r e d  aclfi.ve i n q r e d i e n t ,  CTIFA 

rev iews   da ta  o n  f i . t e  € o r  t h a t  a c t i v e   i n g r e d i e n t .  

Based on t h e s e   d a t a ,  CDFA assesses   whether   use of %he product poses  a p o t e n t i a l  

f o r  a d v e r s e   e f f e c t s   t o   p u b l i c   h e a l t h  o r  the  environment.  Tf a f t e r   e v s l J a t i n q   t h e  

d a t a  CDFA f i n d s   t h a t  a l l  requi red   da ta   have  been submitted  and no p o t e n t i a l  

a d v e r s e   e f f e c t s  have been i d e n t i f i e d ,   t h e   p e s t i c i d e  i s  r e g i s t e r e d  f o r  use 

a c c o r d i n g   t o   l a b e l   i n s t r u c t i o n s .  

C e r t a i n   p e s t i c i d e s   a r e   r e g i s t e r e d  by t h e  U.S. Environmental   Protect ton Agency o r  

by C a l i f o r n i a   a s   r e s t r i c t e d   m a t e r i a l s  i f  they  have  been shown t o  have a 

s i g n i f i c a n t   b u t   m i t i g a b l e   a d v e r s e   h e a l t h  o r  envi ronmenta l   e f fec t .   S ta te   and  

F e d e r a l   r e s t r i c t i o n s  may d i f f e r .   R e s t r i c t i o n s  may be placed on q u a n t i t y   s o l d ,  

l o c a t i o n   o r  manner  of appl icat ion.   Examples  of r e s t r i c t e d   m a t e r i a l s   a r e  

carbofuran,  methyl  bromide,  nernacur,   aldicarh,   and  paraquat.  A l l  a p p l i c a t i o n s   o f  

r e s t r i c t e d  materials a r e   c a r e f u l l y   c o n t r o l l e d  and  documented by t h e  County 

Agricul tural   Commissioner ,  who i s  the   p r imary   enforcement   o f f icer  a t  t h e   l o c a l  

l e v e l   f o r   f e d e r a l  and s t a t e   p e s t i c i d e   u s e  laws. A l l  u se s  of r e s t r i c t e d   c h e m i c a l s  

must   be  reported  to   the CDFA. 

I n   a d d i t i o n   t o   r e g i s t e r i n g   p e s t i c i d e s ,   t h e  CDFA conduc t s   r ev iews   o f   pes t i c ides   i n  

use.  A pes t ic ide   found  to   cause  an unan t i c tpa t ed   adve r se   hea l th   o r   env i ronmen ta l  

effect--such  as   ground  water   contaminat ion--may  be  reevaluated  and i t s  

r e g i s t r a t i o n   c a n c e l l e d ,   o r  i t s  use  res t r ic ted  or   suspended.   Examples   of  

reeva lua ted   chemica ls   for   which   regula t ions   have   been   adopted   prohib i t ing  

r e g i s t r a t i o n   i n   C a l i f o r n i a   a r e  DDT, arsenicals ,   mercury  and cadmium. Alachlor  

has   been   p laced   in   formal   reeva lua t ion  by t h e  CDFA p a r t l y   d u e   t o   p u b l i c   h e a l t h  

c o n c e r n s   r e g a r d i n g   t h e   p o s s i b l i t y   o f   r e s i d u e s   o c c u r r i n g   i n   C a l i f o r n i a   g r o u n d  

water. 

E n v i r o n m e n t a l   M o n i t o r i n g   A c t i v i t i e s  

Since 1979  CDFA has  been  working t o  g a i n  a c l ea re r   unde r s t and ing  of t h e  movement 

of  pes t i c ides   t h rough  soil in   order   to   prevent   ground  water   contaminatfon  throuch 

e f f e c t i v e   c e q n l a t t o n  of p e s t t c i d e   s a l e s  and use.  The CDF4's Environmental 

b z a r r l s  Assess:oent Ptagrarll (EHAP), i n  the  Environmental   Yonitorin,< and Pes t  

Management Rranch, i.s a t   t h e   c o r e  of t h i s   e f f o r t .  The M A P  conducts  monitnring 
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s tud ie s   t h roughou t   t he   s t a t e   t o   measu re   o f f - t a rge t  inovement o f   p e s t i c i d e s   i n   s o i l  

and ground water ,  gathers   environmental  f a t e  d a t a  o n  regis tered p e s t i c i d e s ,  and 

tes ts   mathematlcal   models   predict ing  the behavior  o f  p e s t l c i d e s  i n  s o i l s .  

Informat ion   ga lned   f rom  th i s  work guides  CDFA in the  regul.atory  decision-making 

process   descr ibed   above .  

CDFA's goa l   r e l a t tve   t o   g round   wa te r  i s  t o  use a l l   r e l e v a n t   i n E o r m a t l o n   t o  

develop  an  accurate   assessment  of  the  magnitude of  t he   r e s idue  p.t-obl.em, e s t a b l i s h  

a re l iab le   moni tor ing   program,   and   der ive   an   e f fec t ive   regula tory  framework t o  

e l i m i n a t e   p e s t i c i d e   r e s i d u e s  I n  ground  water.  Since we a r e   n o t   y e t   a b l e   t o   a s s e s s  

t h e   s e r i o u s n e s s  of the  problem, we a r e   l o o k i n g   a t  a l l  l e v e l s  of r e s i d u e s  in ground 

water as unacceptable.  

The EHAP f i r s t  began  monitoring soils and  ground water f o r   p e s t i c i d e   r e s i d u e s   i n  

1979 i n   r e s p o n s e   t o   t h e   d i s c o v e r y  of a l d i c a r b   a n d  DBCP i n  ground water i n   s e v e r a l  

s t a t e s .  A t  tha t   t ime,   very   l i t t l e   g round  water   sampl ing   had   been   done ,   and  most 

s o i l   s a m p l i n g   d i d   n o t  t es t  f o r   p e s t i c i d e   r e s i d u e s  a t  depths  below 100 

cen t ime te r s .  Lists of EHAP's p u b l i s h e d   r e p o r t s   a n d   s t u d i e s   i n   p r o g r e s s  whic.h 

examine   a spec t s   o f   pes t i c ide  movement t o  ground  water  follow. 

PUBLISHED  REPORTS 

1. Monitor ing  Selected Ground Water Bas ins   fo r   t he   P resence  of A ld ica rb ,  
(November, 1979). T h i s   p r o j e c t  was a c o o p e r a t i v e   e f f o r t  by CDFA, CDHS and 
SWRCB to  sample wells in two areas   located  in   Monterey  and  Kern  count ies   where 
h i g h   a l d € c a r b  use was documented  and  hydrological  conditions  suggested a h igh  
poten t ia l   for   g round  water   contaminat ion .  No r e s i d u e s  of a l d i c a r b  O K  i t s  
breakdown p roduc t s   were   found   i n   t h i s   s tudy .  

2 ,  P e s t i c i d e  Movement t o  Ground Water Vol. I: Survey of Ground Water Basins f o r  
DBCP, EDB, Simazine  and  Carbofuran  (January, 1983). I n  1980 t h e  CDFA and  the 
U.S. Environmental   Protect ion Agency jo ined   t oge the r   t o   conduc t  a 
mul t i -phased   s tudy   to   examine   whether   se lec ted   pes t ic ides   were  moving down 
th rough   t he   so i l   t o   g round  water a s  a r e s u l t  of ag r i cu l tu ra l   u se   and   whe the r  
a n y   p r e d i c t i v e   m e t h o d s   c o u l d   i d e n t i f y   a g r € c u l t u r a l   s e t t i n g s  and prac t . i ce s  
which   might   resu l t . in   g round  water   contaminat ion   f romappl ied   pes t ic ides .  

P a r t  I of the   s tudy   surveyed   the   ex ten t  of  ground  water  contamination by f o u r  
p e s t i c i d e s ,  DRCP, E D B ,  s imazine   and   carbofuran ,   in   four   major   agr icu l tura l  
p roduc t ion   a r eas ,  two in   the   Cent ra l   Val ley   and  two i n   c o a s t a l  regions du r ing  
the  summer of 1982. O f  t h e  216 wells sampled, 3 5  (16%)  con ta ined   de t ec t ab le  
l e v e l s  of t h e   s e l e c t e d   p e s t i c i d e s .  A l l  pos i t ive   f ind ings   were   loca ted  i n  the 
two C e n t r a l   V a l l e y   a g r i c u l t u r a l   a r e a s .  
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7 .  P e s t i c i d e  Movement t o  Ground  Water V o l e  2:  Pes t ic ide   Contaminat ion   in   the  
S o i l   P r o f € l e  a t  DRCP, E D B ,  Simazine and Carbofuran   Appl ica t ion   S i tes ,  (1983). 
P a r t  I1 of the   s tudy   i nves t iga t ed   f ac to r s   wh ich   i n f luence   t he   mig ra t ion   o f  
pes t ic ides   th rough s o i l  t o  ground  water,  and  documented the  presence o f  
res€clues i n  s o i l  profiles t a k e n   f r o m   p e s t i c i d e   a p p l i c a t i o n   s i t e s .  EDB and 
simazine were d e t e c t e d  a t  depths  t o  40 f e e t  i n  t he  s o i l  p r o f i l e s .   S t a t i s t i c a l  
a n a l y s e s   i n d i c a t e d   t h a t   t h r e e   v a r i a b l e s  were most important .in pred-tct ing  the 
presence of p e s t i c i d e s   i n   t h e   s o i l :   t i m e   e l a p s e d   s i n c e   t h e  l a s t  p e s t i c i d e  
a p p l i c a t i o n ,   o r g a n i c   c o n t e n t   o f   t h e  soil, and so i l   mo i s tu re .   These   f i nd ings  
ra i sed   ques t ions   about   the   complex   in te rac t ion   be tween  so i l   p roper t ies ,  
c u l t u r a l   p r a c t i c e s ,  and chemica l   p roper t ies   o f   pes t ic ides .  

4. P e s t i c i d e  Movement t o  Ground Water Vol. 111: Use of Agronomic V a r i a b l e s   t o  
P r e d i c t  Ground Water  Contamination i n   t h e  San Joaquin  Val ley,  Ca., ( J u l y ,  
1985) .   In   Par t  111 of t h e   s t u d y   d a t a   f o r   t e n   a g r o n o m i c   v a r i a b l e s  i n  t h e  San 
Joaqu in   Va l l ey   were   ana lyzed   fo r   t he i r   ab i l i t y   t o   p red ic t   g round  water 
contaminat ion  within  townships  ( 3 6  square mile u n i t s ) .  The p r i n c i p l e   f a c t o r s  
predict ing  contaminat ion  were  found  to  be well depth,   depth of the  upper  
c a s i n g   p e r f o r a t i o n   o f   e a c h   w e l l ,   a n d   t h e   t o t a l   d e c i d u o u s   f r u i t   a n d   n u t  t ree  
acreage   present  i n  eachwel l ' s   township .  

5. A g r i c u l t u r a l   R e s i d u e s   i n   C a l i f o r n i a  Well Water: Development  and Summary of a 
Well Inventory  Data Base f o r  Non-poin t   Sources   ( Ju ly ,   1985) .   F i r s t  EHAP 
repor t   on   deve lopmen t   and   r e su l t s   con ta ined   i n   t he  Well Inventory  data   base.  
Highl ights   o f   the   1985  da ta   base  are n o t e d   i n   t h e   I n t r o d u c t i o n   t o   P a r t  I of 
t h i s   r e p o r t .  

6 .  Ethylene  Dibromide  in  Two So i l   P ro f i l e s ,   (Augus t ,   1985) .  EHAP sampled s o i l  
f o r  EDR r e s i d u e s   i n  two l o c a t i o n s   w i t h   h i s t o r i e s  of  EDB a p p l i c a t i o n s  i n  a n  
attempt t o  exp la in   t he   p re sence   o r   absence   o f  EDB r e s i d u e s   i n  well wa te r  
r e l a t i v e   t o   s o . t l / s i t e   c h a r a c t e r i s t i c s .  

7.  Ground Wate r   P ro tec t ion   P l an :   Agr i cu l tu ra l   Pes t i c ide   Res idues   s ampled   i nwe l l  
Water 1975-1984,  County  Summaries  (December,  1985).  Tables  showing  positive 
and   nega t ive   r e su l t s   o f  well water  sampling by township/range/section,  based 
on 1985 Well Inventory   da ta .   This   in format ion  i s  developed  for   and 
d i s t r i b u t e d   t o  County Agricul tural   Commissioners .  

8. Ground Water   Pro tec t ion   P lan :   Res t r ic ted   Pes t ic€des   wi th   Major   Uses   as   Soi l  
Applied Compolmds, County  Summaries  (December,  1985).  Tables showing use  of 
r e s t r i c t e d   p e s t i c i d e s   w i t h   m a j o r  uses a s  s o i l  app l i ed  compounds by 
townsh ip / r ange / sec t ion ,  based on the 1953 CnFA Annual ?est ic i .de 1Jse Report .  
This  informatLon i s  developed for and d i s t r i b a t e d   t o  County  Agricl l l tural  
Commissioners. 
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9. Report on Monitoring f o r  Alachlor   in   Well   Water :  I. Sampling 1.n the  Sacramento 
Val ley,  (March, 1986) .  Fourteen wells i n  Yo lo  and Solano Counties  were 
sampled i n  1985 f o r   a l a c h l o r  and  metolachlor   res idues.  No r e s idues  vere 
d e t e c t e d .  

--- 

10. E f f e c t s  of  Agronomic  and Geologic   Factors  on l ?cs t i c ide  Movement .\n S o i l :  
Comparison  of'Two  Ground  Water  Basins in   Ca l i fo rn ia   (Augus t ,  1986) .  This   s tudy 
examined e f f e c t s  of c u l t u r a l   p r a c t i c e s ,   c l i m a t i c   c o n d i t i o n s ,  and s o i l  and 
geo1ogi.c f a c t o r s  on s o i l   m o b i l i t y   o f   h e r b i c i d e s   i n  a c o a s t a l  and inland  ground 
water  basin.   Inland  samples showed s i m a z i n e   i n  s o i l  and i n  ground water 
samples a t  28 fee t .   Coas ta l   samples  showed no  s imazine  deeper   than 8 fee t  
below t h e   s o i l   s u r f a c e ,  and  diuron and bromaci l   on ly   near   the   sur face .  
I r r l g a t i o n  method  and  amount  of water appl ied   appeared   to   have   l ess   in f luence  
on p e s t i c i d e  movement t h a n   s o i l   f a c t o r s   o r   p e s t i c i d e   c h e m i s t r y .  

--- 

STUDIES I N  PROGRESS 

1. Moni tor ing   the  movement of   nonfumigant   nematicides   through  the  soi l   prof i le  
a f t e r   a p p l i c a t i o n   t h r o u g h   d r i p   i r r i g a t i o n .  

2 .  Moni tor ing   the   pers i s tence   and  movement of  fenamiphos i n   l i l l y   b u l b   f i e l d  
soils i n  Del Norte  County. 

3 .  Survey   o f   mo l ina t e   and   t h iobenca rb   concen t r a t ions   i n   so i l   and   g round   wa te r   i n  
r ice  growing areas. 

4 .  Moni tor ing   for   a t raz ine ,   s imazine   and   prometon   in   wel l  water and s o i l  i n  
Glenn  County. 

5 .  Mafi i tor ing   for   a t raz ine ,   s imazi ,ne ,   p rometon ,   b romaci l   and   d iuron   in  Tulare 
County 

6 .  Sampling s o i l  i n   S u t t e r  County  €or  the  presence o €  bromacil ,  

7 .  E f f e c t s  of s e a s o n a l   w i n t e r   r a i n f a l l  on p e s t i c i d e   l e a c h i n g   i n   R i v e r s i d e  
County. 

8, E f f e c t s  O F  s e a s o n a l   w i n t e r   r a i n f a l l  on p e s t i c i d e   l e a c h i n g  i n  Fresno  County. 
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In a d d i t i o n  to cowluct ing  t h e s e   t e c h n i c a l   s t i l d i e s ,   t h e  Env i  ronrnental  Monitoring 

Branch has devel:>ped a Ground Idater Protection Plan ,   desc r lhed  below. 

Ground Water P r o t e c t i o n  Plan ---- 
In 1934, CnFA began  developing a l ong   r ange   p l an   t o   s e l ec t ive ly   con t ro l   t he  

a p p l i c a t i o n  of  g round   app l i ed   pes t i c ides   t o   r educe   t he i . r   po ten t i a l   fo r   g roand  

water  contamination. T h i s  Ground Water   Protect ion P l a n  will inco rpora t e   t he  

r e s u l t s  of l abora tory   s tud ies ,   wel l   sampl ing ,   so i l   cor ing   and   computer   model ing  

s t u d i e s   t o   e s t i m a t e   t h e   p o t e n t i a l   f o r  a pes t i c ide   t o   r each   g round  water. 

Loca l ized   in format ion  on f a c t o r s   t h a t   i n f l u e n c e  movement of pes t i c ides   t h rough  

s o i l s   t o   g r o u n d  water will be co l l ec t ed ,   s t anda rd ized ,   and   d i s t r ibu ted   t o   Coun ty  

Agricul tural   Commissioners ,  who  may use t h i s   i n f o r m a t i o n   a t   t h e i r   d i s c r e t i o n   i n  

making l o c a l   r e g u l a t o r y   d e c i s i o n s   o r   c o n d i t i o n i n g  CDFA r e g u l a t o r y   d e c i s i o n s  a t  

t h e   l o c a l   l e v e l .  

A s  groundwork f o r   t h e   p l a n ,  two d a t a  se ts  have  been e s t a b l i s h e d ,   e a c h  of which 

w i l l  be   regular ly   updated :  

1. A s t a t e w i d e   i n v e n t o r y  of wells sampled by p u b l i c   a g e n c i e s   f o r  

a g r i c u l t u r a l   p e s t i c i d e   r e s i d u e s   o f   p e s t i c i d e s   s i n c e  1975 (now 

requ i r ed   i n   t he   Pes t i c ide   Con tamina t ion   P reven t ion   Ac t , and   desc r ibed  

i n   t h i s   r e p o r t ) ,  and 

2. Areas   where   s e l ec t ed   r e s t r i c t ed   pes t i c ides   app l i ed   p r imar i ly   t o   t he  s o i l  

a r e   a p p l i e d   e a c h   y e a r ,   b e g i n n i n g   i n  1983. 

CDFA i s  a l so   beg inn ing  work on o t h e r   d a t a   s e t s   w h i c h  w i l l  c o n s i s t  of f a c t o r s  

i n f l u e n c i n g   t h e  movement of p e s t i c i d e s   t o   g r o u n d  water, such   as   depth   to   g round 

w a t e r ,   s o i l   t y p e ,   g e o l o g i c   a n d   c l i m a t i c   c o n d i t i o n s ,  e tc .  (discussion  on  pages 66 

through 70) .  We p lan   t o   have   one   da t a  se t  compiled  each  year   for   approximately 

f i v e   y e a r s .   E v e n t u a l l y   a l l   d a t a  w i l l  be c l a s s i f i e d   g e o g r a p h i c a l l y  by s e c t i o n  

(one square   mi le ) .  

D a t a   c l a s s i f i e d  by s e c t i o n  will provide  Agrictl l txlral  Commi~ ; s lon r r s  with a s c a l e  

of a n a l y s i s  specific enough t o  make sound  deci.si .ons  re,quIating  pesticide  use 

s p a t i a l l y  by section, township ( 3 6  square mil.es),  o r  by covlbinations oE s e c t i o n s  
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or townships. A t  this  time, these decisions must be-made on a county-wide basis 
because  reliable Lnforrnatton i.s not: avai lab le  on which to base :j::\al.ler scale. 

restrictions. 

Section-based informatLon will a l s o  al.low regulations o r  other r i s k  mana,qernent 

tneasures protecting  ground water t o  be t a i lo red  t o  h i g h  r i sk  a r e a s  withotlt 

imposing inappropriate restrictions in low rCsk are.35. As rcsenrch improves 

underst:*rtdLng of how sg t icu l . t~ l ra1  chemicals i n w e  t!lroush s o i l s ,  CDPA hopes t:o 

develop standardized "r i sk  measures" indicating the  potential for pesticides 
used in agriculture to reach ground water in a given section. We anticipate these 

risk measures will be formulated by the fifth to seventh year of implementation. 

The CDFA Ground Water Protection Plan recognizes pesticides as important 
agricultural tools, and encourages environmentally sound use of these  chemicals. 

The Plan stands on its own as a regulatory decision-making tool to  be used at the 
discretion of Agricultural Commissioners. It  will  also aid the implementation of 

the Pesticide Contamination Prevention Act by providing a state and county 
framework to document pesticide use, guide monitoring, and administer 

regulations. 

84 



ACTIONS TAKEN BY THE 
STATE  WATER RESOURCES CONTROL BOARD 

TO PREVENT  PESTICIDES 
FROM ENTERING GROUND WATER 
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I n t r o d u c t i o n  

To complv w L t ? ~  t h e  rcqcl i rements  i.r! S t ? c t i m  13!52 ( e > [ & !  oE t h e  P(:P4 (Ai3 2021) .  

CDFA asked SWRCR t o   p r o v i d e  a s t a t e m e n t  of t he{  If a c t i o n s  to p r e v e n t   p e s t i c i d e s  

f rom  mig ra t ing   t o   g round   wa te r  i n  C a l i f o r n i a .  The f o l l o w i n g   d e s c r i b e s  SWIiCB 

p r o g r a m s   i n   p l a c e   p r i o r   t o   t h e   p a s s a g e  of  t h e  PCPA. The Act. p r e s e n t s  new 

r e q u i r e m e n t s   f o r  SWRCR and CDFA t o  work  more c l o s e l y   t o g e t h e r ,   a n d  we e x p e c t   t o  

i n c r e a s e   i n t e r a g e n c y   c o o r d i n a t i o n   i n   r e s p o n d i n g   t o   p o s i t i v e   d e t e c t i o n s   o f  

p e s t i c i d e   r e s i d u e s   i n   g r o u n d  water. 
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State of Califorlrla 

M e m o r a n d u m  

To ' Ronald J. Oshima,  Branch  Chief 
Environmental  Monitoring  and 

Department of Food  and  Agriculture 
1220 N Streeet,  Room A-149 
Sacramento, CA  95814 

Pest  Management 

From 

David B. Cohen,  Ph.D:,  Chief 
Pollutant  Investigations  Branch 

Date : 

The  Pesticide  Contamination  Prevention  Act  requires  that  a 
summary  of  mitigation  measures  taken  by  the  Department  of  Food 
and  Agriculture  (DFA)  and  the  State  Board  to  prevent  economic 
poisons  (pesticides)  from  migrating to the  ground  waters  of  the 
State  should  be  reported  to  the  Legislature  on  or  before  Decmeber 
1, 1986  and  annually  thereafter.  Attached  you  will  find  a 
summary  report  of  all  the  ground  water  findings  of  pesticides 
identified  by  the  State  Board  and  Regional  Water  Quality  Control 
Boards  (Regional  Boards).  The  report  also  includes  the  measures 
taken  by  the  State  and  Regional  Boards  to  mitigate  the  problem. 
Pursuant  to  Section  13152(e)(4)  of  the  Act,  this  information 
should  be  included  in  the  report  to  the  Legislature. 

If you  have  any  questions  on  this  issue,  please  call  Dr.  Syed Ali 
at  3-7609. 

Attachment 

cc :   Reg iona l   Board   Execu t i ve   O f f i ce rs  
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IV. 

PESTICIDE CONTAMINATION PREVENTION ACT (AB 2021): 
WELL INVENTORY REPORT TO THE LEGISLATURE 

DECEMBER 1986 

Actions taken by the State Water Resources Control Board 
and Regional Water Quality Control Boards to prevent 
pesticides from entering ground water. 

A. STATE WATER RESOURCES CONTROL BOARD 

In response to increasing evidence of pesticide 
contamination of ground water, the  State Water 
Resources Control Board (State Board) implemented 
several programs to identify, correct, and prevent 
pesticide contamination of ground waters of the State. 

1. Prioritv Chemicals Proaram: 

This program was developed to provide an early- 
warning system for California regulatory agencies 
charged with protecting surface and ground waters 
from agricultural and industrial chemical 
pollution. The soil fumigant nematicides, 
1,2-dichloropropane (1,2-D)/1,3-dichloropropene 
(1,3-D) and ethylene dibromide (EDB), were studied 
in this program because of the potential of these 
pesticides to contaminate ground water. 

Concentrations ranging up to 16 ppb of 1,2-D were 
detected in 14 wells in three counties by State 
Board  staff. Table 1, extracted from the  State 
Board's report on 1,2-D  and  1,3-D (Cohen, et al., 
1983), lists other findings of 1,2-D  in ground 
water. To mitigate this problem, State Board 
staff asked DFA to reevaluate pesticides 
containing 1,2-D. Further, staff recommended that 
the concentration of  1,2-D in these pesticide 
formulations should be reduced to  the lowest 
practical level.  DFA accepted the  State Board's 
recommendations and developed a regulation to 
limit the amount of  1,2-D  in nematicides used  in 
California to 0.5 percent or less. Use of  D-D 
(35 percent 1,2-D) was suspended in  Del Norte 
County by  DFA. Subsequently, Shell Chemical 
Company withdrew the product from the California 
market. 

State Board staff recommended that U. S. EPA  and 
DFA suspend or cancel all the uses of EDB based  on 
the findings of this carcinogenic pesticide in 
California ground water (Ali and Richard, 1984). 
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T a b l e  1 

SUIMMARY  OF GROUND WATER  CONTAMINATION I N  CALIFORNIA: 
l12-DICHLOROPROPANE, 1,3-DICHLOROPROPENE, 3-CHLOROALLYL  ALCOHOL 

.--- Dd t e  

1979 

1 9 8 2  
1 9 8 1  

1 9 8 1  

1 9 8 1  
1 9 8 2  
1982  
1982/  

8 3  
1 9 8 2  
1982 

1 9 8 3  

1 9 8 3  

1 9 8 3  

1 9 8 3  

Amount 
D e t e c t e d  

iaca t i o n  (PPb)  

S a n   J o a q u i n  Co. I 0.2-5.0 
. Manteca 

II -- 
T u l a r e  Co. ,  2.9-25.9 

T h r o u g h o u t  -- 

F r e s n o  Co., Reedley 1 
F r e s n o   C o u n t y  -- 
hlerced  County  0.4-0.9 
San Joaquin Co. , 0.4-16 , 

V i s a l i a  

C a l i f o r n i a  

Manteca 
11 -- 

yolo Co., ' Davis 0.7  

Del Norte Co., 0.4-)10 

Del Norte Co., up to 1 2 0 0  
S m i t h  River 

C r e s c e n t  C i t y  

Kern Co. ,  0.14-7.9 

s u t t e r  Co., Oswald 3.0 
Bakersfield 

NO. COUNTIES WITH POSITIVE 

Wells Samwled 
No. 

Sampled 

7 

7 
2 

6 1  

1 
23 
37 
35 

7 
4 

37 

1 

40 

4 

WELLS TO DATE = 8 TOTAL  WELLS = 266 
- 

No. 
P o s i t i v e  

7 

0 
2 

0 

1 
0 
3 ( 8 % )  
9 ( 2 6 % )  

0 
1 

2 5   ( 6 8 % )  

1 

1 7  ( 4 3 % )  

1(25%) 

6 7   ( 2 5 % )  

Refer- 
Cornmen ts encec *. 

Near O c c i d e n t a l  
Chem. Co., p r i v a t e  
& community wells. 

Nat. Ground Water 
S t u d y ,  corn. wells. 

11 II 

I1 II 

11 I 1  

Domestic wells. 
11 11 

It II 

Community wells. 
Municipal community 
well. 
Domestic wells. 

P e s t i c i d e   s t o r a g e  
site m o n i t o r i n g  
well. 
Mos t l y  commun i t y  
wells. 
Domestic wells. 

a 

a ,b 
C 

C 

C 
b 
b 
b 

b 
d 

e 

e 

f 

b 

lI3-DICHLOROPROFENE 

1 9 7 9  
1982/  

8 3  

-- 7 2  0 DFA 4 
1 3 6  0 SWRCB & RWQCB b te  -- 

NO. OF COUNTIES EXAMINED = 5 
- - 
20 8 0 

c 

3-CHLOROALLYL  ALCOHOL 

1 9 8 3  Del Norte Co. ,  M o n i t o r i n g  well, e 
Crescent C i t y  Up t o  1 4 1 0   p e s t i c i d e   s t o r a g e  

s i t e .  

SOURCE: Cohen,  e t  a l . ,  1983 
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2. Pesticide Resistration and Evaluation Proaram: 

State Board  staff evaluates the ground water 
contamination potential of all the pesticides 
which are submitted to DFA for registration, and 
selectively reviews currently registered pesti- 
cides. Pesticides with a higher potential for 
contamination are prioritized for an in-depth 
study which includes ground water monitoring in 
selected areas of high use. Table 2 lists four 
currently registered pesticides which have been 
detected in ground water in this program. 

Staff has informed DFA  and U. S. EPA  of the 
presence of alachlor and metolachlor in a Yolo 
County water supply well. This appears to be an 
isolated  finding, since further sampling in the 
surrounding area was negative for alachlor and 
metolachlor in ground water. 

' Table 2. Pesticides detected in ground water samples in the 
Pesticide Registration and Evaluation Program 

Concentration 
County Site Well TvDe Pesticide m 
Yolo Davis Domestic Alachlor 0.98 - 2.2 

Metolachlor 0.43 - 0 . 6  
Simazine 0.09 - 0.15 

Davis Domestic S imaz ine 0.14 

Merced Los Banos Domestic Diazinon 0.6 

3. SPecial Studies: 

(i) Ground Water Contamination Study: In 1982, 
the State Board funded a study conducted by 
a private consultant (Ramlit Associates) to 
provide an assessment of ground water 
contamination by pesticides in California. 
The study report (Litwin et al., 1983) 
provided for the first time, a centralized 
collation of all known reports of 
pesticides in California ground water. 
Over 50 different pesticides were dis- 
covered in ground water in 23 counties 
between 1970 and  1982. These data were 
subsequently verified and updated by State 
Board staff and are presented in Table 3 
(Cohen and  Bowes, 1984). 

Although few source investigations were 
documented, many  of the 512 cases of  ground 
water contamination (excluding DBCP) 
appeared to have been caused by point 
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TABLE 3 - 

PESTICIDES IN CALIFORNIA GROUND~WATER (EXCLUDING DBCP)': 

COUNTY 

U 
I- 
v) 
Q W  ot. 
< g o  

P Z Z 5  
+ % J W  2 o w l Y  
m o o h  PESTICIDE 

ALDICARB 27 
ALDRIN 2 

ATRAZINE 

EENTAZON 

DACTHAL 4 

ODD I t  
ODE I 
DDT 2 1  
DEF I I I I  
OELNAV 

Cont I d 
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source discharges such as spills at 
manufacturing, handling, or disposal sites. 
Regional  Boards have been following up on 
these contamination incidents as discussed 
under Regional Board mitigation measures 
later in this report. 

The State Board  report (Cohen and  Bowes, 
1984) also discussed the widespread ground 
water contamination problem (over 2,500 
wells in 11 California counties) of DBCP as 
a result  of its agricultural use. 

(ii) &B 1803  Follow-Ur,  Proaram: Assembly Bill 
1803 directed the California Department of 
Health Services (DHS)  to implement a 
monitoring program  for organic chemicals in 
public drinking water systems. Four 
pesticides (DBCP, atrazine, simazine and 
1,2-D) were detected at concentrations 
ranging up to 6.8 ppb  in 222 large water 
supply systems (systems with more  than 
200 connections) in 14 counties (DHS, 
1986). These data are presented  in 
Table 4. The State Board has initiated an 
AB 1803 follow-up  study to mitigate the 
ground water contamination problem 
identified  in the  AB 1803 monitoring 
program. The goal of this program is to 
identify the discharges responsible for the 
well contamination. This goal is 
accomplished by: (1) determining the 
suspected dischargers within a half-mile 
radius of each polluted well: (2) taking 
appropriate enforcement actions to initiate 
ground water investigations by these 
suspected dischargers to establish 
confirmed discharges; (3) ensuring that 
investigations are conducted to determine 
if a cause-and-effect relationship exists 
between a confirmed discharger and Q 
polluted well; (4) referring each site 
where a responsible party has been 
determined to  the appropriate State Board 
program manager (e.g., underground tanks) 
for cleanup; and (5) transferring sites to 
Superfund or to other appropriate programs 
when a responsible party cannot be 
determined. 

(iii) Ground Water "Hot Spotsfi1 Study: This study 
was initiated by the State Board  in 1983 
with two main goals: (1) to develop and 
test a method for identifying  ground  water 
sites with a high potential for 
Contamination by toxic substances, and 
(2) to locate previously unidentified areas 
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Table 4. Pesticides detected in the large water supply 
wells in the  AB 1803 monitoring program. 

Pesticide County 

DBCP Fresno 
San Bernardino 
Merced 
Riverside 
Kern 
San Joaquin 
Stanislaus 
Madera 
Monterey 
Los Angeles 

Atrazine Los Angeles 
Siskiyou 

Simazine Los Angeles 
Riverside 
Orange 
Siskiyou 

1,2-D San Diego 
San Joaquin 
Tulare 
Kern 

No. of Wells 
Contaminated 

99 
21 
10 
10 
5 
4 
2 
2 
1 
1 

36 
1 

20 
4 
1 
1 

1 
1 
1 
1 

Concentration 
( m b  I 

0.01 - 6.6 
0.01 - 6.8 
0.01 - 0.6 
0.01 - 2.1 
0.01 - 0.28 
0.11 - 4.11 
0.02 - 0.32 
0.01 - 2.9 

0.05 
0.63 - 0.77 
0.5 - 2.4 
0.3 - 0.6 
0.5 - 1.9 
0.51 - 2.02 
0.53 - 0.8 
0.2 - 0.4 
1.2 - 1.5 
0.8 - 1.0 
0.8 - 1.0 

0.7 

SOURCE: DHS, 1986 
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of ground water contamination in the State. 
Seven sites were selected for sampling in 
six counties:  Fresno, Monterey, Los 
Angeles, Santa Clara, Santa Barbara,  and 
Santa Cruz. Table 5 lists the pesticides 
detected  in  existing wells in the study 
area (Fischer and Reid, 1986). 

The Regional Water Quality Control Boards 
are following up  on these findings. State 
Board staff has initiated a supplementary 
study which involves installation of 
monitoring wells in the original Ground 
Water "Hot  Spots"  study areas where wells 
were either nonexistent or not suitable for 
sampling because of their location 
(upgradient) or depth. This study is in 
progress and results are not  available. 

Table 5. Pesticides detected in ground water samples 
in the Ground Water !@Hot Spots"  study. 

Concentration 
Site Coqnty Well Type Pes*icide (ppb) 

Gilroy Santa Clara Irrigation Endosulfan Od37 
Fresno Fresno Industrial Prophan 6.0 
Fresno Frelno Domestic Dieldrin 0.05 

EIndrirr 0.12 - 0.21 
DBCP 0.33 - 0.56 
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B. REGIONAL WATER QUALITY CONTROL BOARDS (RWOCBsl: 

The nine Regional Water Quality  Control  Boards (Figure 1) as 
well as the State Board are required by the law to protect 
California's  ground water and surface water from point  and 
nonpoint source discharges of  pollutants, including 
pesticides (Porter-Cologne Act of 1969, Federal Water 
Pollution Control Acts of 1972  and  1977). The Porter-Cologne 
Act enables the Regional Boards to regulate discharges 
through: 

1. 

2 .  

3 .  

Adoption of water quality objectives in basin plans to 
protect specified beneficial uses of water in each of 
California's 15 watershed basins. 

Requirement f o r  dischargers to submit WDR (Waste 
Discharge Requirements) and NPDES (National Pollution 
Discharge Elimination System) permits for reporting the 
location, volume, and character of waste discharged. 

Enforcement of cleanup actions through issuance of 
compliance schedules, Cease and  Desist, or Cleanup and 
Abatement Orders, or civil  fines. 

Historically, nonpoint source discharges of pesticides (e.g., 
through agricultural runoff, erosion,  and drift during aerial 
application) have been rarely  regulated by the Regional 
Boards because of the difficulty in tracing problem events to 
their sources as well as lack of information indicating 
violations of standards. 

Regional Boards' information on ground water pollution with 
pesticides, and measures taken by the Board to mitigate the 
problem are listed by Region in Tables 6 through 11. 

Los Angeles Regional Board (Region 4) submitted AB 1803 large 
system well monitoring information on 37 wells found to be 
contaminated with the nematicide DBCP,  and the herbicides 
atrazine and simazine. State and Regional Board staff have 
initiated an AB 1803 follow-up  study as described earlier. 

Lahontan and San Diego Regional Boards (Regions 6 and 9 
respectively) reported no incidences of ground water 
contamination with pesticides. 
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FIGURE 1 .  California's Nine  Regional  Water Quality C o n t r o l  Boards. 
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Table 6. Ground  Water  Contamination with Pesticides  in the North Coast Region (Region 1). 

Mitiqation Measures Concentration 
0 

County Site Pesticides 

Mendocino -- Agricultural use involved. 
Further  investigations 
planned. 

Endosulfan 
Heptachlor 

Well  casing sealed. Humboldt Sun Valley 
bulb  farm 

Daconyl 100 

Use suspended by County 
Agricultural  Commissioner. 

Aerial  application  involved. 
No action  taken,  since 
concentration  was  below 
State's Action  Level 
of 100 ppb. 

Agricultural  use  involved. 
Use of Temik (Aldicarb) 
and D-D (1,2-D)  suspended 
by the County  Agricultural 
Commissioner. 

McKinleyville 
bulb  farm 

Aldicarb >19 

Del Norte School  near 
Reguer 

2,4-D 2-3 

Smith  River 
Plains 

Aldicarb 
1,2-D 

Up to 16 
Up to 17 

County  Agricultural 
Commissioner Waste 
Disposal Site 

250 - 650 
150 - 250 

2,000 - 25,000 
Site placed  under  CERCLA 
(Comprehensive  Environmental 
Response,  Compensation,  and 
Liability  Act) . 
Enforcement  activity  involved 
ground water flushing. 

2,4-D 
2,4,5-T 
1,2-D 

Trinity Sierra-Pacific 
sawmill 

Pentachloro- -- 
phenol -- 

Tetrachloro- 
phenol 

Further investigation 
recommended. 

Siskiyou/Modoc  Tulelake 

Enforcement  activity  required 
construction of monitoring 
wells and  ongoing  monitoring 
program. 

J.H. Baxter 
wood  treatment 
plant  in  Weed 

Pentachloro- 
phenol 
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Table 8. Ground  Water  Contamination  with  Pesticides  in  Central  Coast  Region  (Region 3). 

County  Site 

Santa  Cruz  Western  Farm 
Service: 
Green  Gro, 
Watsonville 

Pesticide  Concentration  Mitisation  Measure 
lE!@!l 

DDT 0.2 Cleanup  and  Abatement 
DDD 0.2 Order  issued in January 
DDE  0.25  1985.  Currently  regulated 
Toxaphene 0.84 with  Waste  Discharge 
Endosulfan I 0.05  - 0.14 Requirements,  Order 
Endosulfan I1 0 . 0 5  - 0.25 NO. 85-47. 
Endosulfan 
Sulfate 0.05 



Table 9 .  Ground  Water  Contamination  with  Pesticides  in  the  Central  Valley  Region  (Region 5 ) .  

County 

Fresno 

c-l 
0 
N 

Site  Pesticide 

Thompson  Hayward . -BHC 
Agriaulture  and B -BHC 
Nutrition Co. Y -BHC 

Dieldrin 
DBCP 
Diphenamid 
Heptachlor 
Heptachlor 
epoxide 

FMC  Corp. 

Agro-West,,  Inc. 

Aldrin 
Dieldrin 
DDT 
DDD 
DDE 
Heptachlor 
Lindane 
Toxaphene 
Ethyl 

Malathion 
Ethion 
Thiodan 
Dimethoate 
Furadan 
DNOC 
DNBP 

parathion 

BHC 
Dicafol 
Endosulfan 
Dacthal 
2,4-.D 
Diuron 
Methomyl 
Neburon 
Propham 

Concentration  Mitisation  Measure rn 
2.39  Cleanup  and  Abatement  Order 
1.2-1.65 issued.  Site  on'State 
0.01-0.04 Superfund. 
0.13-3.12 
0.01-48.8 
2,172 
0.02 
0 .11  

0.09 
0.01-5.7 
0.12-1.6 
0.01-0.16 
0.03-3.0 
0.1-1.0 
0.01-1.0 
$2.0 
0.03-1.0 

0.02-3.0 
0.3-2.0 
0.02-19.0 
0.2-70.0 
0.12-990.0 
1 . 0  
0.53-72.0 

0.21-0.47 
12.24 
0'. 06 
1.8-208.0 
0 . 6  
2 .7  
7 . 7  
1 . 4  
31.2 

Site  on  State  Superfund. 
Contamination  Assessment 
Proposal  requested. 

Site  on  State  superfund. 
Hydrogeologic  A.isessment 
Report  requested  pursuant 
to. the Toxic Pit+$  <Cleanup 
Act. 
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(continued). 

County Site 

Britz,  Inc. 
Five Points 

Kern Brown t Bryant,  Inc. 
Arvin 

Puregro Co. 
Bakersfield 

Guimarra  Vineyards 
Edison 

Wasco  Airport 

Pesticide 

Toxaphene 

1,2-D 
1,3-D 
DBCP 
EDB 
Dinoseb 

DBCP 

DBCP 

Aldrin 
Lindane 
Endrin 
Chlordane 

Concentration 
0 

0.039-0.042 

1-550,000 
50,442-130,000 
13,846-28,000 
15,000-26,800 
0.14-9,433 

0.04 

1.7-3.3 

Trace 
9-46 
38-40 
22-7,800 

Methoxychlor 8,900 
DDT 0.2 
DDD  Trace 
DDE 2.5 
Thimet 3-20 
Malathion 5-23 
Methyl 
parathion 2 6 
Paraoxon 6-4 0 
Di-systron 1 
Omite 55-690 
Paraquat 10 

Mitisation Measure 

Site on State Superfund. 
Contamination  Assessment  and 
Closure Plans requested. 

Site on State Superfund. 
Contamination  Assessment 
Report  requested. 

Site on State Superfund. 
Contamination  Assessment 
and  Closure  Plans  for 
drywell requested. 

Contamination  Assessment 
and Pond Closure  Plan 
requested (J.R.Simplot- 
Edison) . 
Site on State Superfund 
Cleanup  and  Abatement 
Order issued. 
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Table 9. Ground  Water  Contamination  with  Pesticides in Central  Valley  Region  (Region  5) 
(continued) . 

County  Site  Pesticide  Concentration  Mitiqation  Measure 
0 

Madera 

Tulare 

Western  Farm 
Service,  Ine. 

Mefford  Field, 
City  of  Tulare 

+ Merced 
0 

City of Turlock 
.e Airport 

San  Joaquin  Occidental 
Chemicals, 
Lathrop 

Dinclseb 350 

P,P'-DMl 
p,p'-DDE 
2,4,5-TP 
Dicamba 
DNBP 
Diuron 

Dieldrin 
Propham 
Neburon 

2 , 4-D 
2,4,5-T 
DEF 
Toxaphene 
Lindane 
EDB 
Dieldrin 
Delnav 
Dimethoate 
Disulfoton 
Sevin 
Heptachlor 
Chlordane 
DDT 
DDE 
DDD 
Aldrin 

0.1 
0.6 
12 
43 
500 
4-200 

0.09 
4.0 
0.4-1.0 

2.8-7.2 
1.2-929 
1.7 
8.2 
0.32-14.8 
1.0-380 
0.3 
4.1-31.0 
7.8-16.0 
2-6.2 
30-80 
0.45 
0.5 
0.9 
0.59 
0.10 
0.05 

Hydrogeological  Assessment 
Report  requested  for 
conformance  with  Toxic  Pits 
Cleanup  Act. 

Contamination  Assessment 
and  Mitigation  Reports 
requested. 

Contamination  Assessment 
and  Pond  Closure  Plans 
requested. 

Administrative  Civil 
Liability  has  been  imposed. 
Cease  and  Desist  Order 
issued.  Under  litigation 
by Attorney  General. 
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Table 9. Ground  Water  Contamination  with  Pesticides  in  Central  Valley  Region  (Region 5) 
(continued) . 

County  Site 

San  Joaquin  (cont.) 

Stanislaus  Chemurgic 

Pesticide  Concentration  Mitisation  Measure 
0 

Methyl 2.5 

Ethyl 3.3-11.3 
parathion 

parathion 

Aldrin 0.07-180 
a -BHC 0.05-240 
f3 -BHC 0.06-430 
6 -BHC 0.17-110 
y -BHC 0.06-500 
o,pIDDD 7.4-16 

p.pIDDE 0.53-3.8 

Endosulfan I 0.25 

P,P'DDD 0.06-28 

PlP'DDT 0.15-30.0 

Endosulfan 
I1 
Endosulfan 
sulfate 
Endrin 
Heptachlor 
Heptachlor 
epoxide 

Sacramento  Sacramento Army Diaz  inon 
Depot  Dursban 

Lindane 

YO10 Frontier  Fertilizer  EDB 
Co. , Davis 

0 . 2 5  

0.31 

0.13-28 
0.04-13 
1.2-3.8 

5.0-9.0 
20.0-90.0 
2.0 

13.4 

Contamination  Assessment 
Report  requested. 

Assessment  Report 
requested. 

Cleanup  and  Abatement 
Order  issued. 



County Site Pesticide  Concentration  Mitiqation  Measure 
&.Em 

Riverside  Desert F r u i t  DBCP 1.0-2.4 
Ranch,  Coachella 
Valley 

Cy  Mouradick 
Ranch 

DBCP 1.2-1.6 

Referred to California 
Department  of  Health 
Services. 

Referred to California 
Department  Health 
Services. 



Table 11. Pesticide Contamination with Pesticides in Santa Ana Region (Region 8 ) * .  

County Site Pesticide Concentration Mitiaation Measure 
fEm2l 

Riverside 11th Street, DBCP 1.3 
City of Riverside 

Fill,  City of DBCP 1.5 
Riverside 

La Quinter 
Ridge 

San Bernardino  City of 
Redlands 
(13 wells) 

0 
4 

F 

Aldrin 0.03 

None (agricultural  well). 

None (agricultural well). 

None. 

DBCP 0.02-2.0 None (agricultural wells). 

* The Regional Board also provided information on AB 1803 large water supply monitoring 
program. DBCP and simazine were detected in 43 drinking water supply wells in 
this Region. 
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Data from t h e   f o l l o w i n g   s t u d i e s  a r e  included in t he   we l l   i nven to ry :  

I. DEPARTMENT OF FOOD AND AGRICULTURE (CDFA) 

Agency No. 4 3 2 3 ;  

Study NO. 13 

Study No. 14 

Study No. 25 

Study NO. 34 

Study No. 35 

Study No. 36 

Environmental  Hazards  Assessment  Program (EKAP): 

P e s t i c i d e  Movement t o  Ground Water, Vol. I:  Survey of 

Ground  Water Bas ins   fo r  Carbofuran, DBCP, EDB, and 

Simazine. D.J. Weaver, R . J .  Sava, F. Zalkin  and R . J .  

Oshima. Count ies   in   sampl ing  were: Contra   Costa ,  

Fresno,  Kern,  Kings,  Madera,  Merced,  Monterey, 

R ive r s ide ,  San Bernardino,  San  Joaquin,   San  Luis 

Obispo,  Santa  Barbara,   Santa  Cruz,   Stanislaus,   Tulare 

Counties;  May-July  1982. 217wells   sampled.  

Monitor ing  Selected Ground Water B a s i n s   f o r   t h e  

Presence O f  Aldicarb.  R. J. Oshima, G. Torres ,  S. J. 

Nelson  and T.M. Mischke. Ald icarb   s tudy   conducted   in  

conjunct ion   wi th  SWRCB and CDHS i n  Kern  and  Monterey 

Counties ,  November 1979. 1 4 w e l l s  sampled. 

Sampling of i n d i v i d u a l  wells as  requested.  

Dimethoate,   malathion,  molinate;  Yo10 County; 

November, 1984. Five wells sampled. 

Moni to r ing   fo r the   P resence  of At raz ineand   S imaz ine   i n  

Well Water  and  Soil  i n  Glenn  Couty,  1986.  Subsequent 

sampling  of   addi t ional  wells t o   c o n f i r m   t h e   i n i t i a l  

wells. A lach lo r ,   a t r az ine ,   ca rbo fu ran ,  CB, CH, and OP 

screens,   metolachlor ,   molinate ,   prometon,   s imazine,  

thiobencarb;  February  1985.  135 wells. ( I n   p r e s s ) .  

Monitoring of wells t o  de t e rmine   t he   ex ten t   o f  

ground water contaminat ion by  Ordram ( m o l i n a t e )   i n  

t h e   v i c i n i t y  of Corning,   Cal i fornia .   Subsequent  

sampling of wells n e a r   a n   i n i t i a l l y   c o n t a m i n a t e d  

well. Molinate   and  molinate   sulfoxide;  Tehama 

County;  July-August  1984. 25 wells sampled. 

Report  o n  Monitoring f o r  A l a c h l o r   i n  Well Water: I. 

Sampling in   the   Sacramento   Val ley .  R. Welling, S .  

Nicosia; Solano County; March 1986. Eight wells. 
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Study No. 37 

Study No. 38 

Study NO. 39 

Study NO. 40 

Study No. 41* 

Study NO. 43 

Study NO. 44 

Study No. 45 

Telone  study  conducted i n   c o n j u n c t i o n   w i t h  Dow 
Chemical ;   chloroal lyl   a lcohol ,  1,Z-D, 1,3-D.; Fresno 

County;  October 1984 and A p r i l  1985. Fourmwells. 

Bromacil ,   diuron,  simazine,   study i n  Tulare  and 

Ventura  Counties;   January - March 1986. 23 'we l l s -  

sampled.  (Report i n  p rogress ) .  

Survey of Yolo  County  Migrant Worker and Rural  

School  Water Wells fo r   t he   P resence  of Agr i cu l tu ra l  

Chemicals. CB,  CH, and OP sc reens ,  DBCP, d i s u l f o t o n ,  

EDB; J u l y  1985. 27 wells sampled. 

Survey of Molinate   and  Thiobencarb  Concentrat ions  in  

Ground Water. Mol ina te ,   mol ina te   su l foxide ,  

th iobencarb ,   th iobencarb   su l foxide ;  But te ,  Colusa,  

Fresno,  Glenn,  Kern,  Kings,  Madera,  Merced,  Placer, 

Sacramento,   San  Joaquin,   Stanis laus ,   Sut ter ,  Tehama, 

Tulare,  Yolo, Yuba Counties;  September 1985. (Report  

i n   p , rog res s ) .  

Survey of H e r b i c i d e s   i n  Well Water, Tulare  County. 

Diuron,  simazine; 1986.  110 wells sampled.  (Report 

i n  progress ) .  

Sampling  of  individual wells as  requesred.  Yolo 

County.: a l a c h l o r  , CB, CH,. OP , and TZ sc reens  , DBCP, 

d i s u l f o t o n ;  Lake. County: ami t raz ,   e th ion;   June  1985, 

Apr i l  1986. 
One domestic  and two obse rva t ion  wells sampled to 

conf i rm  the   p resence-of ,   b romaci l ;   Su t te r  County; 

February 1986. 
Study  conducted i n   c o n j u n c t i o n   w i t h  RWQCB; a l d i c a r b ,  

a ld icarb   su l fone ,   fenaniphos ,   fenamiphos   su l fone   and  

sulfoxide,   nemacur , '  nemacur sulfone  and  sulfoxidk;  

Del Norre  County,; June 1'985. Three w e l k  sampled,. 

Sampling of i n d i v i d u a l  wel,ls  as requested.  

Azinphos-methyl,  ca.rbofenothion,  carbofuran, CH and 

OP screens ,   d icofo l ,   endosul fan ,   e th ion- ,   s imazine ,  

toxaphene; Lake and  Mendocino Counties;  A p 8 r i l  19:86. 
Five  wells  sampled. 
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Agency No. 4323: (Worker Heal th  and Safety  Branch) 

Study NO. 06 A Survey  of  Well  Water i n  Selected  Count ies  of 

Cal iEornia   €or   Contaminat ion by EDB in 1983. C. 

Smith, S. Margetich, A . S .  Fredrickson:  Report  no. 

HS-1123; Fresno,  Kern,  Merced,  Monterey, San  Diego, 

San Joaquin,   Solano,   Stanis laus ,   Ventura   Count ies;  

June-August  1983.  130 wells. 

S t u d y  NO. 07 A Study of Samples of Well Water  Collected i n  

C a l i f o r n i a   i n  May 1979  from Selected Areas Where 

1,2-dibromo-3-chloropropane (DBCP) had  been  Applied 

t o   S o i l  During  the  Period  from  1960  Through  July 

1977 t o  Determine  the  Presence  of DBCP and  Certain 

Other   Pest ic ide  Residues.  S.A. Peoples,  K. T. 

Maddy, B. Cusick, T. Jackson, C. Cooper  and A.  S. 

Fredrickson:  Reports No. HS-623 and  HS-623(a) DBCP 

well s u r v e y   i n c l u d i n g   a n a l y s e s   f o r   a l d r i n ,  

chlordane,  1,3-D, DDD, DDE, DDT, d i c o f o l ,  EDB, 

endosulfan  and  endosulfan  isomers,   heptachlor,  

heptachlor   epoxide,   l indane,   pentachlorophenol ,  

tedion;   Fresno,  Merced, Rivers ide ,  San Joaquin,  

Study NO. 08 A Study  and  Analysis of t he   Migra t ion   Po ten t i a l  of 

A t raz ine   i n to   Se lec t ed   Aqu i fe r s   i n   Se l ec t ed   Coun t i e s  

of C a l i f o r n i a   i n  1981. K.T. Maddy, F. Schneider,  

H.R. Fong and A . S .  Fredrickson:  Report  no. HS-890; 

Fresno, Merced, San Joaquin  Count ies;  1981.  15 

samples. 

Study NO. 09  Analysis of Water from Wells i n   S e l e c t e d   C a l i f o r n i a  

Communities for Residues of 1,3-dichloropropene, 27  

Organophosphates  and  23  Chlorinated  Hydrocarbons 

Used as  Pes t i c ides .  K.T. Maddy, W.G. Cusick, F. 

Schneider,  H.  Fonp, D. Conrad, S. Fredrickson  and S. 

Margetich:  Report no. HS-854; CH and OP sc reens ,  DD, 

Telone;  Fresno,  Kern,  Merced, San Joaquin,   Santa 

Barbara  Counties;   January 1981. 54 wells sampled. 
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Study No. 10 

Study NO. 11 

Study NO. 1 2  

Study NO. 22 

11. DEPARTMENT OF 

A Study  of Ground Water f rom  Se lec ted   Areas   in  
C a l i f o r n i a   i n  1981 f o r  Cis- and  Trans-Chloroallyl 

Alcohols,   the  Primary  Degradation  Products of 

1,3-dichlnropropene  (Telone 11). K.T. Maddy, J. 

Lowe, A . S .  Fredrickson  and S. Margetich:  Report  no. 

HS-891; Fresno, Merced Counties;   June 1981. Eight  

samples. 

Report no. HS- l001(a) :   ch loroa l ly l   a lcohol ,  1,3-D 

and 49 chlorinated  hydrocarbons  and 

organophosphates; (summary of HS-854). 

A Study of the   Poss ib le   Presence  of Carbofuran  and 

i t s  M e t a b o l i t e s   i n  Ground Water. K.T. Maddy, D. 

Richmond and N. Siani :   Report  no. HS-871; Fresno,  

Kern,  San  Joaquin,   Stanislaus,   Tulare  Counties;  

1981. S i x  wells, s i x  samples. 

A Survey of Well Water i n   S e l e c t e d   C o u n t i e s  of 

C a l i f o r n i a   i n  1983 for   Poss ib le   Contaminat ion  by 

1,2-dichloropropane. C. Smith, S. Margetich  and 

A . S .  Fredrickson:  Report  no. HS-1160; Fresno,  Kern, 

Merced,  Monterey,  San  Diego,  San  Joaquin,  Solano, 

Stanislaus,   Ventura  Counties;   June-August 1983.  130 

wells (same wells a s   i n  HS-1123). 

EEALTH SERVICES (CDHS) 

Agency No. 5060: 

Study NO. 01 EDB well sampling i n   t h e   c e n t r a l   v a l l e y ;   F r e s n o  and 
Kern  Count ies;   spr ing  and summer 1983. 

Study NO. 02   F ru i tva l e  Ground Water Qual i ty   S tudy .  EDB, 1,2-D; 

Kern County;  August  1982,  March  1983.  35 wells. 

Study NO. 03  Region 5 DBCP well sampling;  San  Joaquin, 

Stanislaus,   Fresno,  Kern,  Madera,  Merced, Tulare  

Counties;  1979-1984. 

Study No. 04  Santa  Barbara District DBCP and EDB well sampling; 

San Luis Obispo,  Santa  Barbara,  Ventura  Counties; 

DBCP: July-September  1979; EDB: October  and December 

1983. 
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Study No. 05 Redding D i s t r i c t ;  DBCP well sampling;  Butte,   Colusa,  

Sut te r ,   Glenn   Count ies ;  1979-1983. 

Study No. 23 AB1803 da ta ;   l a rge   water   sys tem wells; s ta tewide .  

Study No. 28 San  Diego  region: DBCP wel l  survey;  San Rernardino, 

San Diego, Rivers ide ,   Imper ia l   Count ies ;  1975-1986. 

Approximately 300 wells sampled. 

III. COUNTY ENVIRONMENTAL HEALTH  DEPARTMENTS 

Agency No. 5112: Fresno County Health  Department 

Study NO. 17  County-wide DBCP monitor ing;  1979-1983. 

Study NO. 18 County-wide DBCP monitoring;  per-owner  request; 

1981-1983. 

Agency No. 1896:  San  Mateo  County  Environmental  Health  Department 

Study No. 33 Ground water mon i to r ing   i n   Pescade ro ;  46 chemicals.  

Eight wells sampled. 

IV. STORET D a t a  (DWR and CDES) 

Agency No.s 5050 and 5060: 

Study NO. 1 9   a l d r i n ,   c h l o r d a n e ,  2,4-D, DBCP, DDT, d i e l d r i n ,  

endr in ,   heptachlor ,   heptachlor   epoxide ,   l indane ,  

methoxychlor, PCP, s i lvex,  toxaphene;  Fresno, Kings, 

Tulare   Count ies;  1975-1983. 2 2  wells sampled. 

V.  REGIONAL WATER QUALITY CONTROL BOARDS  (RUQCB) 

Agency No. 5084: Region 4 

Study NO. 15  Various  contaminants;  Los Angeles  and  Ventura 

Counties;  May and  June  1982. 48 wells sampled. 

Agency No. 2894:  Region 1 

Study No. 2 1  Control  of Pes t ic ide   Discharges   to   Nor th   Coas t  

Waters .   Staff   report ;   February,   1985;   a ldicarb and  

1,2-D; Del Norte  county;  January 1983-March 1984. 
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Study No. 4 2  Follow-up  sampling t o   s t u d y  No. 21;  a l d i c a r b ,  1,2-D; 
Del Norte  County;  February  1984 - June 1986. 36 

we1 1s sampled. 

Agency No. 5088:  Region 8 

Study No. 32 DBCP; San Bernardino C0unt.y;  March - May 1986; 36 

wel ls .  

VI. STATE WATER RESOURCES CONTROL BOARD (SWRCB) 

Agency No. 5056: 

Study No. 16  1,2-dichlorop1?opane  (1,2-D),  1,3-dichloropropene 

(1,3-D). D.B. Cohen, D. Gilmore, C. Fischer  and Q . W  

Bowes: 1,2-D., 1,3-D; Fresno,  Merced, San Joaquin 

Counties;  1982. 95 wells sampled. 

Study NO. 20 EDB study;  Fresno,  Kern,  Merced,  Saa  Joaquin,  Santa 
B a r b a r a ,   S t a n h l a u s ,   T u l a r e ,  Yolo Counties;  

1982-1983. 

VII. COUNTY AGRICULTURAL DEPARTMENTS 

Agency No. 5:104: Yolo Cownty 

Study NO. 30 Yolo County wells sampled f o r  CH and OP sc reens ,  
2,4-D, DD, EDB, 2,4,5-T;  September  and  October, 

1985. Three wells sampled. 

VIII. CITY PUBLIC WORKS DEPARTMENTS 

Agency No. 3346: C i t y  of Davis 

Study Bo. 31 2,4-D, endrin,   l indane,  methoxychlor,   toxaphene, 

2,4,5-TP;  Yolo  county; December  1984. One well 
sampled. 

* I n d i c a t e s   s t u d i e s   t h a t  have  been i d e n t i f i e d   w i t h  a code number but w i l l  be 

inc luded   i n   t he   i nven to ry  a t  a l a t e r   d ' a t e .  
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a. County code (Columns 1-2) :  The 2-digit  state  code f o r  counties was used, so 

as to coincide with the CDFA Pesticide  Use 'Report  format. 

b. Township/range/section/tract/sequence number (Columns 3-13):  This is  the 
U.S .  Geological Survey's Public Lands Survey  Coordinate  System  (Davis  and 

Foote, 1966) used by  the DWR to  numerically  identify  individual wells. 

Township lines (T) are oriented from north to south and are 6 miles long. 

Range lines (R) are oriented  east to west  and are 6 miles wide. A 6 X 6 mile 

township is  divided  into 36,  1 mile by 1 mile sections ( S ) ,  numbered 

consecutively from 1 to 36.  Each section is again divided  into 16 individual 

40 acre tracts (Tr) that are identified by letters ( A  through P). In some 
cases, wells in a  tract are further  identified with a sequential number in 

the order of identification by the DWR. Most large water system wells have 
this  sequence number, while most  private wells do not. 

Many  sampled  wells had their T/R/S location indicated on data sheets or in a 

final report. The  state well numbers for large system wells were found by 

cross-referencing  the  names of  the well and water district to the well number 

in the CDHS station  location file. This Eile is  stored on the State Water 

Quality Information System (SWQIS) data base, which files large system 

wells by district, county, station name, well name and/or number. 

Tract letter and  numbers  for all wells were included when available. Private 

wells lacking T/R/S location were  omitted from the main file because it was 

not possible to accurately locate them. In the future, wells should be 
identified by the complete, DWR-assigned  state  well number, as this  number 

is now a mlnimum  requirement for all submltted data. 
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C. 

d .  

e. 

f .  

R *  

h. 

i. 

Base  l-Lne  and meridian (Column 15) :  These l i n e s   d i v i d e   t h e   s t a t e   i n t o   t h r e e  

areas:  -Humboldt, Mount Diablo  and San Beinardino,   forming  the  basic  

s t r u c t u r e  f o r  the  Townshiy/Range/Section nurnbentng system. 

Columns 16, 17 ,  70 and 112 = blank  spaces 

S tudy  nurnber (Columns 18-19) : Numbers were assigned  consecut  l v e l y  a s   s t u d i e s  

were obtained.  

Sampling  agency  code  (Columns  20-23): Numbers were o r i g i n a l l y   a s s i g n e d  

consecut ive ly   to   each   cont r ibu t ing   agency .  The o r ig ina l   codes  were  replaced 

wl th   t he  DWR 4-dig i t   code   to   increase   compat ib i l i ty  of s t a t e   d a t a   b a s e s .  

Date (Columns  24-29): In t h e   o r i g i n a l   d a t a   b a s e ,   o n l y  month and  year of sample 

were  recorded.  For a well sampled more than  once a month, each  month's 

r e s u l t s  were averaged. Day,  month  and year  of each  sampling  record w i l l  be 

inc luded   fo r   da t a  added i n  1986, and i n   t h e   f u t u r e .  The middle month  of a n  

ind ica ted   per iod  was used when t h e   d a t e   g i v e n  was only a season,  e.g., " a l l  

samples were t a k e n   i n   s p r i n g  of 1982." However, t h e  precise sampling  date  

was reco rded   fo r  most s tud ie s .  

Chemical  code  (Columns 3 0 - 3 4 ) :  Each  chemical was ass igned  a 5-digit   chemical 

code,   corresponding  to   the  chemical   code  used i n  t h e   P e s t i c i d e  Use Report ing 

System  maintained by the  Information  Services  Branch, CDFA. Breakdown 

products  of p e s t i c i d e s  were  included,  and were s p e c i a l l y  marked wi th   an  

a s t e r i s k   t o   d i s t i n g u i s h  them from the   parent  compound, e.g.,  00262 = endr in ,  

whi le  *0262 = endrin  a ldehyde.   This  l i s t  will be  updated as necessary.  

Sample type (Column 35) :  T h i s   f i e l d  was the  "Value Code" column i n   t h e  1985 

r e p o r t ,   w i t h   a n  "A" for   averaged  values   and  an "0" f o r   s i n g l e   o b s e r v a t i o n s .  

Data from  the 1985 data   base  have  re ta ined  the "A" and "0" codes,   but new d a t a  

are i d e n t i f i e d  as e i t h e r   i n i t t a l ,   c o n f i r m a t i o n ,  split or  non-detected.  
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i s  the  exponent   (power  of   lo) .   Trace  amounts ,   non-detected,  o r  less t h a n   t h e  

minimum d e t e c t a b l e  limit va lues   were  a l l  recorded   as   non-de tec ted  ( O . O O + O ) .  

k. Yinimum d e t e c t a b l e  limit (MDL) (Columns 4 2 - 4 7 ) :  The MDL f o r   t h e   c h e m i c a l  

assay vas r e c o r d e d   i n   p p b ,   i n   t h e  same format  a s  chemica l   concen t r a t ion .  The 

MDL f o r  a g iven  compound of  t e n   v a r i e d  by l a b o r a t o r y ,  d a r e ,  or y e a r ,  

r e f l e c t i n g   d i f . E e r e n c e s  in ana1.y t ica l   t echniques .  MDL values   were not always 

a v a i l a b l e .   S p e c i a l   a t t e n t i o n   s h o u l d  be p a i d   t o   t h i s   i n f o r m a t i o n   h e c a u s e  t h e  

s i g n i f i c a n c e  of a negar ive  restilt s h o u l d  be weighed   aga ins t   the  MDL 

recorded.  

1. Analyzing  laboratory  (Columns 48-51) : This  new d a t a   f i e l d  i s  inc luded  i n  t h e  

mlnimum r e p o r t i n g   r e q u i r e m e n t s  l i s t .  Data  submitted  from  samples  taken 

a f t e r  December 1,1986 must i n c l u d e   t h i s   i n f o r m a t i o n .  

m. Method o f   a n a l y s i s  (Column  52):  This minimum repor t ing   r equ i r emen t  i s  a l s o  a 

new f i e l d .  We have   dec ided   to  limit t h e   s p e c i f i c a t i o n   o f   a n a l y t i c a l  method 

t o  : EPA-approved,  In-house, o r   P e s t i c i d e   A n a l y t i c a l  Method (PAM) a t  t h i s  

time. V e r y   f e w   r e c o r d s   c u r r e n t l y   i n   t h e   d a t a   b a s e   c o n t a i n   t h i s   i n f o r m a t i o n .  

n. Date of a n a l y s i s  (Columns 53-58): Month /day/year .   This   too  i s  a new f i e l d  

and is  i n c l u d e d  i n  t h e  minimum repor t ing   r equ i r emen t s .  Most r e c o r d s  

c u r r e n t l y   i n   t h e   d a t a   b a s e   d o   n o t   h a v e   t h i s   i n f o r m a t i o n .  

0 .  F i l e   c o d e  (Columns 59-62): I n t e r n a l   f i l e   d e s i g n a t i o n .  

p. Summary year  (Columns 6 3 - 6 4 ) :  T h i s   i n d i c a t e s   t h e   y e a r  of t h e  Well I n v e n t o r y  

Summary Repor t   i n   wh ich   each   r eco rd   appea r s   i n .   Th i s  w i l l  be u s e d   f o r  

e x t r a c t i n g   f r o m   t h e   m a i n  f i l e  o n l y   t h a t   d a t a   t o   b e   i n c l u d e d   i n   y e a r l y  

updates .  

q .  Well loca t ion   in format ion   (Columns  65-114): T h e s e   f i e l d s   d e s i g n a t e   s p e c i f i c  

well l o c a t i o n s  s o  t h a t   e a c h   r e c o r d  i s  iden t i f f ed   w i th   t he   we l l   f rom  wh ich  i t  

came. Th i s   i n fo rma t ion  is f o r  i n t e r n a l  CDFA use o n l y .  

r .  - w. Wel l - spec i f ic   in fo tmat lon   (Columns  1.15-131): Water well d r i l l e r ' s  

r e p o r t s ,  o r  well. l o g s ,  c o n t a i n   v a l u a b l e  well cor1struct : Ion  information  such 
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a s  completed  well   depth  and  perforation  depths.  However, wel l   log 

information is a v a i l a b l e   i n   o n l y  a few s t u d i e s .  

r .  Well depth ( i n  f e e t )  (Columns 115-118): This is the  completed well dep th ,   a s  

recorded on a w e l l   d r i l l e r ' s  log', o r   g iven   verba l ly  by a well owner. 

S .  Depth t o  top of p e r f o r a t i o n   ( i n   f e e t )  (Columns  119-121): Taken from a well  

Log. 

t. Depth t o  bottom of p e r f o r a t i o n   ( i n   f e e t )  ( Columns 122-125): Taken from a wcl.1 

l o g ;  o f ten   cor responded  to   depth  of  completed  well. 

u. Water depth (Columns 126-129): The va lue   o r ig ina l ly   r eco rded  €n t h i s   f i e l d  

was "dep th   t o   s t and ing   wa te r   a f t e r  well development,"  as  recorded .In t he  well 

d r i l l e r ' s   l o g .  This depth now corresponds  to   depth  of   s tanding water a t  

sampling time. 

V. Log year  (Columns 130-131): Year t h e  well was d r i l l ed ;   i n fo rma t ion   ob ta ined  

from well log ,  raw d a t a ,   o r   v e r b a l l y  from a well owner. 

W. Well code  (Col. 132): This   code   ind ica tes  well use,   e .g . ,   pr ivate  

domestic o r  i r r i g a t i o n  well ,  o r  both. 
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APPENDIX C 

EXPLANATION OF CODES 
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I. County Code* 

Code - 

01 

0251 

03 

04 

05 

06 

07 

08 

09 

10 

11 

1 2  

13 

14 

15 

16 

17  

18 

19 

20 

C O U t l l  - 

Alameda 

A1 p i n e  

Amado c 

Rut t e  

Ca lave ras 
Colusa 

Contra  Costa 

Del Norte 

E l  Dorado 

Fresno 

Glenn 

Humbold t 

Imperial  

Inyo 

Ke r n  

Kings 

Lake 

Lassen 

Los Angeles 

Madera 

Code  County - .-- 

2 1  Marin 

22* Mariposa 

23 Mendocino 

24  Pierced 

25 Modoc 

26 Mono 

27 Monterey 

28* Napa 

29* Nevada 

30 Orange 

3 1  Place r  

32 Plumas 

33 Rivers ide  

34 Sacramento 

35 San Benito 

36 San  Bernardino 

37 San  Diego 

38 San Francisco 

39 San Joaquin 

40 San Luis  Obispo 

Code  County - 

4 1 ?an Ma teo  

4 2  Santa  Barbara 

43 Santa Clara 

44 Santa Cruz 

4 5  Shasta  

46 S i e r r a  

4 7 S i   s k i  you 

48 Solano 

49 Sonoma 

50 S t a n i s l a u s  

51 S u t t e r  

52 Tehama 

53* T r i n i t y  

54 Tulare  

55  Tuolumne 

56 Ventura 

57 Y O 1 0  

58 Yuba 

* Count ies   no t   inc luded   Fnthe   inventory .  
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IT.. Rase  Meridian Code 

H = Humboldt 

M = NL. Dtablo 

S = San  Bernardino 

TIT.. Well  Study  Code 

Code  Agency  Pesticide 
01 

02 

0 3  

04  

05 

06 

07 

08 

09 

10 

11 

12 

13 
14 
15 

16 

17  

18 

CDH S 

CDHS 

CDH S 

CDH S 

CDHS 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 
CDFA 

RWQCB 

SWRCB 

FCHD 

FCHD 

EDB 

1,2-D, EDB 

DBCP 

DBCP,   EDB 

DRCP 

DRCP 

azdrin,  chlordane, 1,3-D, DBCP,  DDD,  DDE,  DDT, dicofol, 

EDB, endosulfan  and  endosulfan  isomers,  heptachlor, 
heptachlor  epoxide,  lindane,  methoxychlor, 
pentachlorophenol,  tedion 
atrazine 
DD mix,  Telone 
cis/trans  chloroallyl  alcohol 
cis/trans  chloroallyl  alcohol,  chlorinated  hydrocarbons, 

1 , 3 - D ,  organophosphates 
carbofuran 
earbofuran, DBCP, EDB,,  simazine- 
aldicarb, 
aldrin,  BHC-isomers,  chlordane, DDD,  DDE, and DDT isomers, 
dieldrin,  endosulfan,  endrin,  endrin  aldehyde,  heptachlor, 

heptachlor  epoxide,  lindane,  toxaphene 
1 , 2 - D ,   1 , 3 - D  

DBGP 
DBCP 
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19 CDHS,  DWR (STORET d a t a ) ;   a l d r i n ,   c h l o r d a n e ,  2,4-D, D B C P ,  DDT, 

20 

2 1  

2 2  

2 3  

25  

28 

30  

31  

32 

33 

34 

3 5  

36 

37 
38 

39 
40 

42 

43  

SWRC B 

RWQCB 

CDFA 

D’a s 
C D F A  

DH S 

YCAD 

DPW 

RWQCB 

SMEHD 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

RWQCB 

CDFA 

d ie ld r in ,   end r in ,   hep tach lo r ,   hep tach lo r   epox ide ,   l i ndane  , 
methoxychlor,  silvex,  toxaphene 

E D H  

a l d i c a r h ,  I ,  2-D 

1,2-D 
Large  systems well monitoring d a t a  ( A B  1 8 0 3 )  

CH screen,  dimethoate,   qlyphosate,   malaoxon,  malathion 

DRCP 

(Yo10 C o .  Ag. Dept.); DD, EDB 

(Davis  Public Works); 2,4-D, endrin,   l indane,   methoxychlor ,  

toxaphene, 2,4,5-TP 
DRCP 

(San  Mateo Env. Heal th   Dept . ) ;   a ld icarb ,   a ldr in ,   aminocarb ,  

bendiocarb,  a-BHC, b-BHC,  d-BHC, bufencarb,   carbamult ,  

carbary l ,   ca rbofenoth ion ,   carbofuran ,   a -ch lordane ,  

y-chlordane, op-DDD,  ppl-DDD,  op-DDE,  ppl-DDE,  op-DDT, 

ppl-DDT, DEF, d i az inon ,   d i e ld r in ,   d ioxaca rb ,   d ioxa th ion  

d i s u l f o t o n ,   e n d r i n ,   e t h i o n ,   e t h y l   p a r a t h i o n ,   l i n d a n e ,  

heptachlor ,   heptachlor   epoxide,   malathion,   mesurol ,  

methomyl,  methoxychlor,  methyl  parathion, mirex, PCNB, 

per thane ,   phora te ,   p ropoxur ,   t e t rad i fon ,   th iodan  I & 11, 

toxaphene 

a l a c h l o r ,   a t r a z i n e ,  CB,CH and OP screens ,   carbofuran ,  

metolachlor,   molinate,   prometon,  thiobencarb 

CH and OP screens,   molinate ,   molinate   sulfoxide 

Alachlor ,   metolachlor  

ch lo roa l ly l   a l coho l ,   Te lone  (1,2-D, 1,3-D) 

bromaci l ,   d turon,   s imazine 

CB,  CH and OP screens ,  DBCP, d i s u l f o t o n ,  EDB 

mol ina te ,   mol ina te   su l foxide ,   th lobencarb ,   th iobencarb  

su l fox ide  

a l d i c a r b ,  1,2-D 

a lachlor ,   ami t raz ,   az inphos-methyl ,  CB, CH, OJ? and t r i a z i n e  

(TZ) sc reens ,  DRCP, d i s u l f o t o n ,  E D H ,  e rh ion ,  

fenbuta t in-oxide ,   Eenvalera te ,   meto lachlor ,   permethr in  
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4 4  CDF A bromacil 
. I  

45 CDFA  aldicarb,  ,aldicarb  sulfone,  fenamiphos,  fenamiphos su l fone  
and sulfoxide, nemacur,  nemacut sulfone and s l l l f o x i d o  

46 CDFA  azinphos-methyl,  carbofenothion,  carbofuran, CH and OP 

screens ,  dicofol,  endosulfan,  ethlon,  simazine,  toxaphene 

IV. Sampling  Agency Code 

Code 
3346 ’ 

5060 

50 50 

4323 

4323 

5112 

2894 

5084 

5088 

1896 

5056 

5 104 

- Agency  Name 
Anatec Lab (Davis  Public  Works  study) 
CDHS  (Sanitary  Engineering  Branch) 

DWR 
CDFA,  Environmental  Hazards  Assessment  Program 
CDFA,  Worker Health and  Safety  Program 
Fresno  County  Health Dept. 
RWQCB,  Region 1 (North  Coast) 
RWQCB,  Region 4 (Los Angeles) 
RWQCB,  Region 8 (Santa Ana) 
San  Mateo  County  (Environmental  Health Dept.) 
SWRCB 
Yo10 County  (Agriculture  Dept.) 
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‘1. Chemical Codes 

00506 
00573 
00639 
00636 
.KO786 
90359 
00185 
00183 
00179 
00 IC34 
02092 
00186 
00187 
00190 
00533 
0027 1 
00263 
00264 
00788 
00786 
0064 1 
00034 
00464 
00465 
01685 
00003 
00678 
00575 
e0575 
00009 
000 18 
**+91 
020 16 
00020 
*o**z 
00045 
***to3 
00314 
01924 
00053 
01 552 
00070 
01944 
00083 
0009 1 
00565 
00 104 

l , E ! - U  (propylene  dichloride) 
1, 3-D ( 1 ,  3 dichloropropene) 
2, 4, 5.-1- 
2, 4-D (dichlorophenoxy  acetic  acid) 
4-CLOG ( 4 - c h l o r o - ~ - - c r e s o l )  
BHC (all  isomer,s) 
D-D mix 
DDCP (dibromochloropropane) 
DCPA (chlorthal-dimethyl) 
DDD 
DDE 
DDT 
DDVP 
DEF ( 5 ,  s, s-tvibutylphosphorotrithioate) 
DNCJC, sodium  salt 
EDB (ethylene  dibromide) 
EPN 
EPTC (s-ethyl  dipropylthiocarbamate) 
MCPA (no salt) 
MCPA, dimethylamine  salt 
MCPB, sodium salt 
MSMA 
PCNB 
PCP (pentachlorophenol) 
acephate 
acrolein 
alachlor 
a1dicar.b 
aldicarb  sulfone 
aldrin 
ametryn 
anrinocarb 
ami traz 
amitrole 
atraton 
atrazine 
azinophos-ethyl 
azinophos-methyl 
bendiocarb 
benefin  (benfluralin) 
benomgl 
bensulide 
bentazon,  sodium  salt 
b v o n t a c  i 1 
buFenci3r.b 
butylate 
c a p t a n  

‘ .’ 
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Chemital  codes  (continued) 

0010s 
02176 
00 106 
001 i o  
00130 
00347 
00:300 
if0573 
00132 
00 136 
00677 
00142 
00253 
00171 
01640 
00516 
00 180 

' 00566 
001 98 
00200 
00346 
00.072 
00210 
002 16 
00238 
+.rcu.rc8 
00 192 
00226 
00230 
00231 
00259 
if0259 
00260 
00262 
+0262 
00268 
ooooe 
00472 
01857 
*1857 
$1857 
0 1876 
01963 
Q 1848 
00295 
01055 

carbaT'y1 
ca.f.belldJr j.111 
car.hofurban 
carbaphenathlan 
chlardane 
chlordecone 
chlordimeform 
chloroallyl  alcohol  (cis/trans) 
chlorobenzilate 
chloropicrin 
chlorothalonil 
chlorprophaflt 
chlorpyrifos 
creosote 
cyanarine 
cycloate 
da 1 ap on 
demeton 
dial inorr 
d i canrba 
dicofol 
dicratophos 
dieldvin 
dimethoate 
dinoseb 
d i o x a c a v b  
dioxathian 
diphenamid 
disulfoton 
d i uron 
endosulfan 
endosulfan  sulfate 
endothall 
endrin 
endrin aldehyde 
ethion 
ethyl  alcohol 
ethylan 
fenamiphos 
fenarniphos sulfurre 
fenamiphos  sulfoxide 
fenbutatin-oxide 
f enval e r a t e  
fluchloralin 
formaldehyde 
g l y p h o s a t c ,  isopr'opglamine s a l t  
h e o t a c h l o r  00327 . . ~ ,  

.' 
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Chemic 

U 0 3  17 
0032 1 
01371 
00359 
U0367 
00367 
00369 
00293 
0 1697 
0 1689 
00375 

00384 
00385 
00394 
003813 
01996 
00480 
00402 
00449 
90449 
00052 
00418 
0 1728 
00592 
01868 
00452 
01YlO 
00382 
00458 
00457 
01929 
02003 

00479 
00335 
00482 
0 1897 
u**u9 
00499 
Q0502 
00445 
00504 
00339 
00052 
00694 

o o ~ a 3  

00478 

a 1  c o d e s  ( c e n t . i n u e d )  

h e p t a c h l o r  e p o x i d e  
hexarhlorobcrlzenc 
hcxazinone 
1 indanc ( g a n m a - - l ? t i C  1 
malaoxon 
malathion 
mal) e b 
merphos 
methamidophos 
methidathion 
methiocarb 
nrethomyl 
methoxychlor 
methlj 1 br.omi de 
methyl  parathion 
methylene  chloride 
metolachlor 
mevinphos 
mirex 
molinate 
molinate  sulfoxide 
monocrotophos 
naled 
napropamide 
nitr*ofen 
oryralin 
o v e  x 
oxamyl 
oxydemeton-methgl 
paraquat  (bis(methylsu1fate)) 
parathion 
pendimethalin 
peTmethI-in ( c i s  and trans)  
phorate 
phosalone 
phosnrct 
phosphamidon 
profluralin 
promecarb 
prometon 
prametryn 
propargite 
p r a p a z  ine 
propharn 
propoxur 
propyzamide  (pronamide) 

' .' 
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. .  

Chemical c o d e s  ( c o n t i n u e d )  

00510 
00517 
+**CU 
w * C H  
.#.*(.wCIP 
* W * l Z  
00530 
00531 
****5 
00135 
00532 
01691 
00305 
00981 
005136 
0 1933 
+1933 
00594 
02 1 33 
+***7 
00088 
00597 
01987 
00627 
00629 

pyrethrins  
r o n n e  1 
s c r e e n  ( c a r b a m a t e )  
s c r e e n  ( c h l o r i n a t e d  hydrocarbon). 
s c r e e n  ( o r g a n o p h o s p h a t e )  
screen  (triazine) 
silvex (2, 4, 5-TP)  
simazine 
5 i rn e t; r.IJ II 
sodium c h l o v a t e  
t e P b a c  i 1 
terbutryn 
tetrachlorvinphos 
t e t r a d i f o n  
thenite 
thiobencarb 
thiobencarb sulfoxide 
C o x a p h o n e  
fr i , a d  ime F 011 
trirhlorbnetu 
trichlorophon 
trifluralin 
vernolate 
rineb 
ziram 

F 
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VI. Sample Type Code 

A =  

c =  
D =  

I =  

L =  

M -  

N =  

O =  

s =  
- =  

Averaged  value (1985 d a t a  o n l y )  

Confirmation  sample; method of confirmation unknown 

Conf i rma t ion   s ample ,   bu t   d i f f e ren t   f rom  in i t i a l   s ample ,  (i.e., 

rep l ica te   sample ,   o r   sample   t aken   wi th in  (30) days of f i r s t  

sample) ;   analyzed by same o r  d i f f e r e n t   l a b  

I n i t i a l   ( u n c o n f i r m e d )   p o s i t i v e  sample 

Confirmed i n i t i a l  sample by a d i f f e r e n t   l a b  

Confirmed i n i t i a l  sample by second   ana ly t i ca l  method ( i .e . ,  mass 

s p e c ,   a n d   t h e r e f o r e   q u a l i t a t i v e   o n l y ;   r e s u l t   r e p o r t e d  i s  from 

i n i t i a l   a n a l y s i s )  

S ing le   s ample ,   nega t ive   r e su l t s  

S ingle   observa t ion  (1985 d a t a   o n l y )  

Sp l i t   s ample ,  when a l l  s p l i t s  are negat ive  

Not poss ib l e   t o   de t e rmine  i f  sample was confirmed o r  n o t  

VII. Analyzing Lab  Code: 

3346 

5991 

237 1 

4792 

9527 

5073 

4323 

5060 

509 1 

2217 

9054 

33 34 

4 7 7 5  

Lab Name 

Anatec, Inc. Lab 

Anlab,   Analyt ical   Laboratory - Dewante ti Stowell  

Apple  Lab 

Associated  Laboratory 

C a l i f o r n i a   A n a l y t i c a l  Lab (CAL LAB) 

Cal. Dept. Fish  and Game - Nimbus Lab 

Cal. Dept. Food and  Agricul ture  Lab 

Cal. Dept. Hea l th   Se rv ices  - Berkeley  Lab 

Cal. Dept. Hea l th   Se rv ices  - So. Cal. Lab 

Chevron  Chemical  Lab - Richmond 

Ci ty  o €  Sacramento,  American  River  Water  Treatment  Plant 

North  Coast  Lab 

Shell   Chemical - Martinez Lab 
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9465 

9515 

6213 

8046 

9598 

9250 

Shell  Chemical - P i t t s b u r g  Lab 

Shell  Chemical - Sa l ida  Lab 

Stauffer  Chemical Lab - Martinez 

Stauffer  Chemical Lab - Richmond 

Stauffer  Chemical Lab - Southgate 

Union Carbide  Corporation Lab 

VIII. Method of Analysis  Code 

E = EPA approved Method 

I = In-house 

P = P.A.M. ( P e s t i c i d e   A n a l y t i c a l  Method) 

IX. Road Code 

AV = Avenue 

BL = Boulevard 

CR = Circle 

CT = Court 

DR = Drive 

HY = Highway 

LN = Lane 
PL = Place 

RD = Road 

RT = Route 

ST = S t r e e t  

WY = Way 
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X. Well (Type)  Code 

B = Both I and D 
C = Community  well 
D = Domestic  (private)  well 

I = Irrigation  (agricultural)  well 

L = Large Water  System  well 

N = Non-community  well 
S = State  Small  Water  System  well 

T = Test or monitoring  well 

U = Unknown  type of well 

X = Irrigation  and  industrial  well 

Y = Industrial  well 
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APPENDIX D 

RESULTS BY COUNTY AND 

BY P E S T I C I D E   A C T I V E   I N G R E D I E N T  
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1,2-D 

1,3-D 

BHC (all  isomers) 

DDD 

DDE 

DDT 

PCP 

acephate 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim 

chlordane 

chloropicrin 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

68 

69 

8 

4 

4 

4 

1 

2 

4 

4 

2 

2 

23 

20 

23 

20 

4 

13 

4 

4 

23 

4 

15 

6% 

6 9  

8 

4 

4 

4 

1 

2 

4 

4 

2 

2 

23 

20 

23 

20 

4 

13 

4 

4 

23 

4 

15 

COUNTY : Alameda 

NO. OF WELLS / NO. 3 F  SAMPLES 

dinoseb 

diphenamid 

diuron 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

methamidophos 

methoxychlor 

methyl  bromide 

paraquat 

simazine 

toxaphene 

0 14 /  1 5  14/  1 5  

0 14,’ 1 4  1 4 /   1 4  

0 10/ 10 10/ 10 

0 1 6 /  3 4  16/ 3 4  

0 4/ 4 4/ 4 

0 4/ 4 4/ 4 

0 4/ 4 4/ 4 

0 4/ 4 4/ 4 

0 4 1  4 4/ 4 

0 1/ 1 1/ 1 

0 4/ 4 4/ 4 

0 3/ 4 3/ 4 

0 1 3 /  1 4  1 3 /   1 4  

0 31/ 15 31/ 7 5  

0 l/ 7 7/ 7 

0 14 /  1 5  14/ 1 5  

0 7/ 7 7/ 7 



COUNTY: Amador co0NTp: Butte 

PESTICIDE NAME 

1,2-D 

1,3-D 

2,4-D 

carbaryl 

methyl bromide 

paraquat 

NO. OF WELLS / NO. OF SAMPLES 

aldrin 

azinophos-methyl 

benomyl 

bentazon 

captan 

carbaryl 

carbendazim 

carbofuran 

carbophenothion 

chlordane 

chloropicrin 

chlorpyrifos 

creosote 

demeton 

diazinon 

dicamba 

dieldrin 

disulfoton 

diuron 

endosulfan 

endosulfan sulfate 

endrin 

endrin aldehyde 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



ethion 

glyphosate 

o/ 0 12/ 12 12/ 12 

o/ 0 8/  8 a/ 8 

heptachlor o/ 0 6/ 6 6/ 6 

heptachlor epoxide o/ 0 6 /  6 C/ 6 

hexachlorobenzene a/ 0 6/ 6 6/ 6 

lindane (gamma-BBC) O/ 0 26/  26 26/ 26 

malathion o/ 0 12/ 12 12/ 12 

methomyl 

methoxychlor 

methyl bromide 

O/ 0 13/ 13 13/ 13 

O/ 0 13/ 13 13/ 13 

O/ 0 69/ 127 69/ 127 

molinate O/ 0 17/ 20 17/ 20 

molinate sulfoxide O/ 0 13/ 16 13/ 16 

paraquat o/ 0 11/ 11 11/ 11 

parathion a/ 0 6/ 12 6/ 12 

permethrin (cis and trans) o/ 0 5/ 10 5/ 10 

phosalone o/ 0 12/ 12 12/ 12 

silvex O/ 0 18/ 18 lB/ 18 

simazine o/ 0 5 /  5 5/ 5 

thiobencarb O/ 0 13/ 17 13/ 17 

thiobencarb sulfoxide a/ 0 11/ 12 11/ 12 

toxaphene O/ 0 26/ 26 26/ 26 

ziram o/ 0 10/ 10 10/ 10 

................................................................. 
TOTAL SAMPLE RESULTS 0 954 954 

COUNTY: Calavaras 

1,2-D 

1,3-D 

2,4-D 

o/ 0 3/ 3 3/ 3 

o/ 0 3/ 3 3/ 3 

o/ 0 3/ 3 3/ 3 

NO. OF WELLS / NO. OP SAMF'LES 

1,2-D 

1,3-D 

2,4-D 

DBCP 

DNOC o/ 0 3/ 3 3/ 3 



aldicarb 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim 

carbofuran 

chlorothalonil 

demeton 
c 
Q\ dicofol 
c-l 

dimethoate 

dinoseb 

disulfoton 

endosulfan 

endothall 

endrin 

lindane (gamma-BHC) 

methamidophos 

methomyl 

methoxychlor 

methyl bromide 

molinate 

‘ 0  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3/ 

2/ 

3/ 

3/ 

3/ 

3/ 

2/ 

3/ 

3/ 

3/ 

1/ 

3/ 

3/ 

3/ 

2/ 

3/ 

3/ 

2/  

3/ 

2/ 

6/ 

42/ 

3 

2 

3 

3 

3 

3 

2 

3 

3 

3 

1 

3 

3 

6 

2 

3 

3 

2 

3 

2 

6 

50 

3/ 

2/ 

3/ 

3/ 

3/ 

3/ 

2/ 

3/ 

3/ 

3/ 

1/ 

3/ 

3/ 

3/ 

2/ 

3/ 

3/ 

2/ 

3/ 

2/ 

6/ 

421 

3 

2 

3 

3 

3 

3 

2 

3 

3 

3 

1 

3 

3 

6 

2 

3 

3 

2 

3 

2 

6 

so 

COUNTY: Colusa 

molinate  sulfoxide 

paraquat 

phorate 

silvex 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

o/ 0 41/ 50 41/ 50 

o/ 0 3/ 3 3/ 3 

a/ 0 3/ 3 3/ 3 

o/ 0 3/ 3 3/ 3 

o/ 0 43/ 54  43/  54 

O/ 0 31/ 38 31/ 38 

o/ 0 3/ 3 3/ 3 

1 , 2 - D  

1 , 3 - D  

BHC (all isomers) 

DBCP 

DCPA 

DDD 

DDE 

DDT 



COUNTY: Contra  Costa 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene o/ 0 5/ 5 5 /  5 

lindane  (gamma-BXC) o/ 0 6/ 6 6 /  6 

malathion o/ 0 1/ 1 I/ 1 

maneb o/ 0 2/ 2 2/ 2 

methamidophos 

methomyl 

methoxychlor 

methyl  bromide 

parathion 

phorate 

simazine 



COUNTY: Del Norte 

PSSTICIDE RlulE 

toxaphene B/ 0 13/ 14 13/  14 

trifluralin 

ziram 

COUNTY: Del Norte 

lr2-D 

1,3-D 

33/  271 U/ 160 47/  431 

o/ 0 1/ 1 1/ 1 

aldicarb 

aldicarb  sulfone 

ametryn 

30/ 225  17/  131 47/ 356 

1/ 1 2/ 2 3/ 3 

o/ 0 1/ 1 1/ 1 

atraton o/ 0 1/ 1 1/ 1 

atrazine o/ 0 1/ 1 1/ 1 

prometryn 

propazine 

oilvex 

simazine 

simetryn 

Cou1pTy:  El Dorado 

1,2-D 

1 r 3-D 

2,4-D 

o/ 0 12/ 12 12/ 12 

o/ 0 12/ 12 12/ 12 

o/ 0 1/ 1 I/ 1 



COUNTY: El Dorado COUNTY: Fresno 

DDD 

DDE 

DDT 

PCP 

aldrin 

chlordane 

demeton 

dieldrin 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

methyl  bromide 

toxaphene 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

1 

2 

1 2  

2 

TOTAL SAMPLE RESULTS 0 60 60 

NO. OF WELLS / YO. Or" SAMPLES 

1 2-D 

1 3-D 

2,4-D 

BHC (all  isomers) 

DBCP 

DCPA 

DDD 

DDE 

DDT 

DEF 

EDB 

EPTC 

MCPB,sodium sa l t  

PCNB 

PCP 

acephate 

acrolein 

alachlor 

aldicarb 

aldrin 

azinophos-methyl 

benef  in 

benomyl 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

191/ 286 

196/  234 

32/  35 

19/ 37 

1458/1620 

1/ 1 

19/ 2 0  

19/ 20 

21/ 22 

17/ 17 

112/  113 

35/  35 

1/ 1 

16/ 16 

21/ 22 

33/  33 

2/  2 

15/ 1 5  

34/  34 

21/  22 

48/ 48 

I/ 1 

30/ 30 

192/ 290 

196/  234 

32/ 35 

19/ 37 

2832/4032 

I/ 1 

19/ 20 

19/ 20 

21/ 22 

17/ 17 

114/  115 

35/  35 

1/ 1 

16/ 16 

21/ 22 

33/ 33 

2/ 2 

15/ 1 5  

34/ 34 

21/ 22  

481 48  

1/ 1 

30/  30 



bromacil 

captan 

carbaryl 

carbendazim 

carbofuran 

carbophenothion 

chlordane 

chloroallyl  alcohol  (cis/tran 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

demeton 

diazinon 

dieofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

16/ 16 

30/ 30 

48/ 48 

6/ 6 

a 9 1  89 

l8/ 18 

21/ 22 

6/ 40 

281 28 

&5/ 15 

34/ 34 

45/ 45 

40/  44 

33/  33 

48/ 48 

21/ 22 

44/  44 

46/ 46 

I/ 1 

36/ 36 

46/  46 

87/ 184 

16/  16 

30/ 30 

481 48 

6 /  6 

a?/ a9 

la/ 18 

21/ 22 

6 /  40 

281 28 

15/ 15 

34/ 34 

45/ 45 

40/ 44 

33/  33 

48/  48 

21/ 22 

44/ 44 

46/ 46 

1/ 1 

36/ .36 

46/  46 

87/ J84 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

ethion 

fenamiphos 

fluchloralin 

glyphosate 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

malathion 

maneb 

methamidophos 

methomyl 

methoxychlor 

methyl  bromide 

mevinphos 

moliaate 

mofinate  sulfoxide 

osyzalin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30/ 31 

33/  33 

33/ 37 

28,' 29 

17/ 17 

17/ 27 

1/ 1 

15/ 15 

21/ 22 

21/ 22 

39/ 20 

34/ 38 

18/ 18 

2?/ 27 

34/ 34 

47/ 47 

49/ 51 

162/ 196 

1/ 1 

4/ 7 

4/ 6 

1/ f 

30/ 31 

33/ 33 

33/ 37 

28/ 29 

17/ 17 

27/ 27 

1/ 1 

15/ 15 

21/  22 

21/ 22 

19/ 20 

34/ 38 

18/ 18 

27/ 27 

34/ 34 

47/ 47 

49/ 51 

162/ 196 

1/ 1 

?/ 7 

4/ 6 

I/ 1 



COUNTY:  Fresno 

oxamyl 

paraquat 

parathion 

permethrin  (cis  and  trans) 

phorate 

phosalone 

phosmet 

prometryn 

propargite 

propham 

propyzamide 

silvex 

simazine 

thanite 

thiobencarb 

thiobencarb sulfoxide 

toxaphene 

trifluralin 

ziram 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

151 15 

46/ 46 

18/ 18 

1/ 1 

36/ 36 

5/ 5 

5/ 5 

19/  19 

6/ 6 

33/ 33 

1/ 1 

17/ 17 

56/  56 

I/ 1 

4/ 9 

4/ 5 

53/ 70 

3/ 3 

29/  29 

15/ 15 

46/ 46 

18/ 18 

1/ 1 

36/ 36 

5/ 5 

5/ 5 

19/ 19 

6/  6 

33k 33 

1/ 1 

1V 17 

58/ 58 

l/ 1 

4/ 9 

4/ 5 

53/ 70 

3/ 3 

29/ 29 

PESTICIDE NAME 

1,2-D 

1,3-D 

2 , 4-D 
BEC (a11 isomers) 

DBCP 

DDD 

DDE 

DDT 

DDVP 

HCPA, dimethylamine salt 

PCP 

accphate 

alachlor 

aldicarb 

aldrin 

ametryn 

atraton 

atrazine 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

17 

14 13/ 

14 13/ 

8 I/ 

2 1/ 

2 2/ 

1 1/ 

1 1/ 

1 1/ 

3 3/ 

7 7/ 

1 1/ 

3 3/ 

33  33/ 

39  39/ 

4 4/ 

6 6/ 

3 3/ 

14 

14 

8 

2 

2 

1 

1 

1 

3 

7 

1 

3 

33 

39 

4 

6 

3 

111/ 154 147/  231 



Bzinophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim . o/ 0 

carbofuran 

chlordane 

chlorpyrifos 

demeton 

F diazinon 
Ln 
t3 dicamba 

dieldrin 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde o/ 0 

ethion a/ 0 7/ 7 7/ 7 

hexachlorobenzene 

lindane (gamma-BHC) 

malathion 

methomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

metolachlor 

molinate 

molinatc  sulfoxide 

paraquat 

parathion 

pcrmethrin  (cis  and  trans) 

phosalone 

prometon 

prometryn 

propazine 

propyzamidc 

screen (carbamate) 

screen (chlorinated  hydrocarb) 

screen (organophosphate) 

silvex 

0 2/ 2 2/ 2 

0 8 /  8 8/ 8 

0 7 /  7 7/ 7 

0 7 /  7 7/ 7 

0 7 /  7 7/ 7 

0 11/ 12 ll/ 12 

0 3/  3 3/ 3 

0 33/   33 33/   33 

0 6 2 /  68 62/ 68 

0 23/ 27 23/ 27 

0 4/ 4 I /  4 

0 2/ 4 2/ 4 

0 2/ 4 2/ 4 

0 7/ 7 7/ 7 

16 llO/ 121 118/ 137 

0 3/ 3 3/ 3 

0 6/ 6  6/  6 

0 3/ 3 3/ 3 

0 33/  3 3   3 3 /   3 3  

0 33/ 3 3  33/ 3 3  

0 33/  33   33 /  33 

0 7/ 7 7/ 7 



COUNTY:  Humboldt 

NO. OF WELLS / NO. OF SAMPLES 

simazine 

simetryn 

terbacil 

terbutryn o/ 0 6/ 6 6/ 6 

thiobencarb O/ 0 59/ 68 59/ 68 

thiobencarb  sulfoxide o/ 0 18/ 20 le/ 20 

toxaphene o/ 0 8/ 8 8/ 8 

trifluralin o/ 0 3/ 3 3/ 3 

c-r 
ziram o/ 0 5/ 5 5/ 5 

COUNTY:  Humboldt 

aldicarb 

ametryn 

atraton 

COUNTY:  Imperial 



2,4-D 

azinophos-methyl 

captan 

carbaryl 

chloropicrin 

demeton 

dimethoate 

dinoseb 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endrin 

lindane [gamma-BHC) 

methomyl 

methyl  bromide 

oxamyl 

prometryn 

silvex 

toxaphene 

TOTAL SAMPLE RESULTS 0 37 37 

1,3-D 

2,4-D 

demeton 

endrin 

lindane (gamma-BHC) 

methyl  bromide 

o/ 0 7/ 7 7/ 7 

o/ 0 E/ 12 8/ 12 

silvex 

toxaphene 

COUNTY: Kern 

1,2-D 

1,3-D 

E/ 1s 255/ 328 263/  343 

O/ 0 221/ 258 221/ 258 



COUNTY: Kern 

P E S T I C I D E   X M E   P O S I T I V E  NEGATIVE TOTAL 

DCPA 

DDD 

DDE 

DDT 

DEF 

EDB 

EPTC 

PCNB 

PCP 

acephate 

acrolein 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbofuran 

chlordane 

chloropicrin 

chlorothalonil 

0 

0 

0 

0 

0 

26 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

24 

24 

24 

21 

191 

28 

21 

22 

21 

1 

29 

23 

1 

20 

5 

27 

14 

60 

35 

27 

2 

9/ 9 

22/ 24 

22/ 24 

22/ 24 

21/ 21 

147/ 217 

28/ 28 

21/ 21 

20/ 22 

21/ 21 

1/ 1 

29/  29 

21/  23 

1/ 1 

2a/ 28 

4/ 5 

27/ 27 

13/ 14 

60/ 60 

31/ 35 

27/ 27 

2/ 2 

NO. OF WELLS / NO. 9F SAMPLES 

chlorpropham 

chlorpyrifos 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

fenamiphos 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gama-BHC) 

rnethamidophos 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9/ 9 

25/ 25 

32,’ 32 

23/ 23 

26/ 26 

21/ 23 

281 20 

29/ 31 

2/ 2 

26/  26 

271 28 

22/ 4 5  

19/ 21 

21/ 21 

23/ 25 

19/ 21 

8/ 8 

21/ 23 

21/ 23 

20/ 22 

27/ 29 

25/ 25 

9/ 9 

25/ 25 

32/ 32 

23/ 23 

26/ 26 

21/ 23 

20/ 20 

29/  31 

2/ 2 

26/  26 

27/ 20 

22/  45 

19/  21 

21/ 21 

23/ 25 

19/  21 

a/ 8 

21/  23 

21/  23 

20/  22 

27/ 29 

25/  25 



COUNTY: Kern COUNTY: Kings 

methidathion 

methomyl 

methoxychlor 

methyl  bromide 

methylene  chloride 

molinate 

molinate sulfoxide 

naled 

oxamyl 

paraquat 

phorate 

propham 

silvex 

simazine 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

trifluralin 

in 
0 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2/ 2 

25/  25 

29/ 29 

221/  269 

1/ 1 

2/ 4 

2/ 3 

5/ 5 

5/ 5 

29/ 29 

26/  26 

la/ 14 

10/ 10 

36/  36 

2/ 5 

2/ 3 

40/ 46 

2/ 2 

2/ 2 

25/ 25 

29/ 29 

221/  269 

I/ 1 

2/ 4 

2/ 3 

5/ 5 

5/ 5 

29/ 29 

26/ 25 

14/ 14 

10/ 10 

36/ 36 

2/ 5 

2/ 3 

40/ 46 

2/ 2 

1 I 2-D 

183- 

2,4-D 

BHC (all  isomers) 

DBCP 

DCPA 

DDD 

DDE 

M)T 

DEF 

D m  

EDB 

EPTC 

RCPB,sodium  salt 

PCNE 

PCP 

acephatc 

alachlor 

aldicarb 

aldrin 

azinophos-ethyl 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15/ 26 

14/  20 

5/ 5 

7/ 12 

11/  41 

2/ 2 

7/ 7 

7/ 7 

7/ 7 

3/ 3 

2/ 2 

16/ 16 

6/ 6 

2/ 2 

7/ 7 

7/ 7 

2/ 2 

5/ 5 

10/ 11 

7/ 7 

1/ 1 

15/ 26 

14/ 20 

5/ 5 

7/ 12 

47/ 47 

2/ 2 

7/ 7 

7/ 7 

7/ 7 

3/ 3 

21  2 

16/  16 

6 /  6 

2 /  2 

7/ 7 

7/ 7 

2/ 2 

5/ 5 

10/ 11 

7/ 7 

1/ 1 



COUNTY: Rings COUNTY: Kings 

NO. OF WELLS / NO. OF SAMPLES 

azinophos-methyl 

benef  in 

benomyl 

bromacil 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chlordimeform 

chloropicrin 

chlorothalonil 

chlorpyrifos 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

endosulfan 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LO/ 1 0  

2/ 2 

5/ 5 

2/ 2 

lo/ 10 

lo/ 10 

1/ 1 

16/  16 

7/ 7 

2/ 2 

7/ 7 

3/ 3 

8/ 8 

7/ 7 

2/ 2 

10/ 10 

7/ 7 

6/ 6 

10/ 10 

2/ 2 

10/ 10 

12/ 26 

10/ 10 

2/ 2 

5/ 5 

2/ 2 

10/ 10 

10/ 10 

1/ 1 

16/ 16 

7/ 7 

2/ 2 

7/ 7 

3/ 3 

8/ 8 

7/ 7 

2/ 2 

10/ 10 

7/ 7 

6/ 6 

10/ 10 

2/ 2 

10/ 10 

12/ 26 

NO. OF WELLS / NO. OF SAMPLES 

endosulfan  sulfate 

endothall o/ 0 

endrin o/ 0 

endrin  aldehyde o/ 0 

ethion o/ 0 

fenamiphos o/ 0 

fluchloralin o/ 0 

heptachlor o/ 0 

heptachlor  epoxide o/ 0 

hexachlorobenzene o/ 0 

lindane  (gamma-BHC) o/ 0 

malathion o/ 0 

maneb o/ 0 

methamidophos o/ 0 

methomyl o/ 0 

methoxychlor o/ 0 

methyl  bromide 

methyl  parathion o/ 0 

mevinphos o/ 0 

molinate o/ 0 

molinate  sulfoxide o/ 0 

napropamidc o/ 0 

a/ 0 

o/ 0 

---------I----------------------------------- 



COUNTY: Kings 

PESTICIDE NAclE 

propyzuuide 

silvex 

simazine 

thiobencarb o/ 0 1/ 1 1/ 1 

thiobencarb sulfoxide o/ 0 1/ 1 1/ 1 

toxaphene O/ 0 14/ 17 I4/ 17 

trichlorophon 

ziram 



PESTICIDE UARE 

PESTICIDE NAHE 

ametryn 

atraton 

atrazine 

azinophos-methyl 

carbofuran 

chlordane 

demeton 

diazinon 

dieldrin 

disulfoton 

endosulfan 

endosulfan sulfate 

endrin 

endrin aldehyde 

ethion 

heptachlor 

heptachlor epoxide 

bexachlorobenzene 

lindane  (g.aaa-BHC) 

malathion 

methoxychlor 

methyl  bromide 

3/ 3 

3/ 3 

4/ 4 

2/ 2 

2/ 2 

4/ 4 

3/ 3 

1/ 1 

4/ 4 

1/ 1 

4/ 8 

4/ 4 

5/ 7 

4/ 4 

1/ 1 

4/ 4 

4/ 4 

4/ 4 

5/ 7 

1/ 1 

1/ 1 

5/ 5 



Y 

0 
cn 

COUNTY: Lassen 

NO. O? WELLS / NO. OF SAIlpLBS 

methyl parathion 

paraquat 

parathion 

promtryn 

propazine 

silvex 

simazine 

simetryn 

terbutryn 

toxaphene 

0 1/ 

0 3/ 

0 1/ 

0 3/ 

0 3/ 

0 3/ 

0 4/ 

0 3/ 

0 3/ 

0 5/ 

1 1/ 

3 3/ 

2 l/ 

3 3/ 

3 3/ 

3 3/ 

4 4/ 

3 3/ 

3 3/ 

7 5/ 

1 

3 

2 

3 

3 

3 

4 

3 

3 

7 

PESTICIDB 

DDD 

DDS 

DDT 

DEP 

DlDDc 

BDB 
EPTC 

PCB 

PCP 

acephatc 

alachlor 

aldicarb 

aldrin 

atrazi,nc 

azinophos-methyl 

benef in 

benomyl 

0 

d 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

64 

0 

0 

0 

344/  361 

343/ 361 

3 4 V  363 

137/ 137 

141/ 141 

19/  19 

88/ 89 

1/ -1 

329/  429 

94/ 94 

130/ 131 

62/ 62 

345/  365 

342/ 365 

113/ 114 

140/ 140 

83/  83 

344/ 361 

343/ 361 

344/ 363 

137/ 137 

141/  14f 

19/ 19 

88,' 89 

f/ 1 

329/  429 

94/ 94 

130/ 131 

62/ 62 

345/ 365 

378/ 429 

113/ 114 

140/ 140 

83/  83 



bromacil 

captan 

carbaryl 

carbofuran 

chlordane 

chlordimeform 

chloropicrin 

chlorothalonil 

chlorpropham 

rn chlorpyrifos 

cyanazine 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan sulfate 

c.L 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

246/  246 

189/ 190 

186/ 187 

57/ 57 

344/ 363 

1381 138 

360/ 361 

189/ 190 

104/ 105 

loo/ 101 

174/ 215 

141/ 142 

51/  52 

199/  201 

344/ 364 

106,’ 107 

141/ 141 

257/ 257 

52/  53 

199/ 200 

347/1003 

344/  361 

246/ 246 

189/ 190 

186/ 187 

57/ 57 

344/ 363 

138/ 138 

360/ 361 

189/ 190 

104/ 105 

loo/ 101 

174/ 215 

141/ 142 

51/ 52 

199/ 201 

344/ 364 

106/ 107 

141/ 141 

257/ 257 

52/ 53 

199/ 200 

347/1003 

344/ 361 

COUNTY: Los Angeles 

NO. OF WELLS / NO. OF SAMPLES 

endothall 

endrin 

endrin aldehyde 

ethion 

fenamiphos 

fluchloralin 

glyphosate 

heptachlor 

heptachlor epoxide 

herachlorobenzene 

lindane (ganuna-BHC) 

malathion 

maneb 

merphos 

methamidophos 

methidathion 

methomyl 

methoxychlor 

methyl bromide 

methyl parathion 

mevinphos 

napropamide 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

141/ 141 

345/ 499 

339/ 355 

49/  50 

49/  50 

139,’ 139 

I/ 1 

323/ 366 

344/ 362 

324/ 329 

348/  537 

17/ 17 

I/ 1 

136/  136 

55/  56 

20/  20 

187/ 188 

117/ 117 

528/1097 

49/ 50 

51/  52 

139/ 147 

141,’ 141 

345/ 499 

339/ 355 

49/ 50 

49/ 50 

139/ 139 

I/ 1 

343/  366 

344/ 362 

324/ 329 

348/ 537 

17/ 17 

1/ 1 

136/ 136 

55/  56 

20/  20 

187/ 188 

117/ 117 

528/1097 

49/  50 

53/  52 

139/ 147 



COUNTY: Los Angeles 

paraquat O/ 0 71/  71 71/ 71 

parathion o/ 0 2/ 4 2/ 4 

permethrin (cis  and  trans) O/ 0 140/  279 140/  279 

phorate O/ 0 52/ 53 52/ 53 

prometon o/ 0 2/ 2 2/ 2 

prometryn O/ 0 174/  215 174/  215 

w 
propargite 

cT\ 
N propham 

propyzamide 

silvex 

simazine 

toxaphene 

O /  0 140/ 140 140/  140 

o/ 0 99/  100  99/  100 

O/ 0 140/  140 140/  140 

O/ 0 16/ 17 16/ 17 

20/  35 365/  400 385/  435 

O /  0 350/ 537 350/ 537 

1,2-D 

1,3-D 

2,4-D 

BHC (a11 isomers) 

DBCP 

DDD 

DDE 

DDT 

DEF 

EDB 

HCPBrsodium salt 

PCNB 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

azinophos-methyl 

benomyl 

bromacil 

captan 



COUNTY:  Madera 

carbaryl 

carbendazim 

carbofuran 

carbophenothion 

chlordane 

chloropicrin 

chlorpyrifos 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

disulfoton 

diuron 

endosulfan 

endosulfan sulfate 

endothall 

endrin 

endrin aldehyde 

ethion 

fenamiphos 

F 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

5 

17 

1 

4 

7 

4 

5 

3 

a 

5 

8 

9 

5 

6 

24 

3 

4 

3 

3 

2 

5 

9 

5 

17 

1 

4 

7 

4 

5 

3 

8 

5 

8 

9 

5 

6 

24 

3 

4 

3 

3 

2 

5 

NO. OF WELLS / NO. OF SAMPLES 

heptachlor 

heptachlor epoxide 

hexachlorobenzene 

lindane (qama-BHC) 

malathion 

nethamidophos 

nethomyl 

methoxychlor 

methyl bromide 

methyl parathion 

mevinphos 

molinate 

molinate sulfoxide 

naled 

oxamyl 

paraquat 

parathion 

phorate 

prometryn 

propargite 

simazine 

tetradifon 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

trifluralin 

NO. OF WELLS / NO. OF SAMPLES 

3,2-D o/ 0 12/ 12 12/ 12 

1,3-D o/ 0 12/ 12 12/ 12 

formaldehyde Q/ 0 3/ 3 3/ 3 

methyl  bromide a/ 0 12/ 12 12/ 12 

COtlNTY: Plendocino 

NO. Of WELLS / NO. OF SAMPLES 

1,2-D 

1,3-D 

BHC (a11 isomers) 

DDD 

DDE 

DDT 

PCP 

aldrin 

azinophos-methyl 

captan 

carbaryl 

carbophenothion 

chlordane 

dicofol 

dieldrin 

dimethoate 

dinoseb 

endosulfan 

endosulfan  sulfate 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



endrin 

endrin  aldehyde 

ethion 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

methoxychlor 

methyl  bromide 

paraquat 

screen  (chlorinated  hydrocarb) 

screen  (organophosphate) 

simazine 

toxaphene 

w 
cn 
Ln 

1,2-D 

1,3-D 

2,4-D 

BHC (all isomers) 

DBCP 

DDD 

DDE 

DDT 

DEF 

EDB 

EPTC 

MCPB,sodium salt 

PCNB 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benef  in 

benomyl 

captan 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

104/ 112 

86/  89 

6/ 6 

11/ 22 

433/ 491 

12/ 12 

12/ 12 

12/ 1 2  

5 /  5 

5 5 /  55 

9/ 9 

5/ 5 

4/ 4 

13/ 13 

5/ 5 

5 /  5 

4/ 4 

ll/ 11 

2/  2 

17/ 18 

1/ 1 

12,’ 13 

11/ 12 

107/ 115 

86/ 89 

6 /  6 

ll/ 22 

708/ 952 

12/ 12 

12/ 12 

12/ 12 

5/ 5 

59/ 59 

9/  9 

5/ 5 

4/ 4 

13/ 13 

5/ 5 

5/ 5 

4/ 4 

1l/ 11 

2/ 2 

17/ 18 

I/ 1 

12/ 13 

li/ 12 



CWIWE: Kercrd COUNTY: Herced 

carbaryl 

carbendazin 

carbofuran 

carbophenothion 

chlordane 

chlormllyl alcohol  (cir/tran 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

dateton 

diazinon 

d i c e  

dicofol 

dieldrin 

dietthoate 

dinoseb 

disulfoton 

diuron 

urdosulfan 

endosulfan  sulfate 

endothall 

0 

0 

0 

0 

0 

0 

0 

a 
0 

0 

e 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20/ 21 

6/ 6 

31/  31 

2/ 2 

12/ 12 

3/ 3 

12/  13 

2/ 2 

5/ 5 

16/ 17 

9/ 10 

lo/ 11 

2/ 3 

13/ 13 

11/ 11 

17/ 18 

20/ 21 

12/ 12 

lo/ 10 

37/ 76 

23/ 24 

4/ 4 

20/ 71 

e/ 6 

31/ 31 

2/ 2 

12/ 12 

3/ 3 

12/  13 

2/ 2 

5/ 5 

16/ 17 

9/ 10 

la/ 11 

2/ 3 

13/ 13 

ll/ 11 

17/ 18 

20/  21 

12/ 12 

10/ 10 

37/ 36 

23/ 24 

4/ 4 

NO. OF WELLS / ND. OF SAllPLES 

endrin 

endrin  aldehyde 

ethion 

fenamiphoo 

heptachlor 

heptachler  epoxide 

hcxachlorobenzcne 

lindane (yamma-BiK) 

malathion 

maneb 

mcthamidophos 

methomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

mevinphoe 

molinate 

molinate  sulfoxide 

naled 

napropamide 

oxydemeton-methyl 

paraquat 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11/  11 

11/ 11 

4/ 4 

2/ 2 

12/ 12 

12/ 12 

11/  11 

14/ 14 

11/ 12 

12/  13 

5/ 5 

14/ 14 

la/  19 

50/ 61 

I/ 1 

4/ 4 

24/ 32 

241 28 

7 /  7 

6/ 6 

2/ 2 

20/ 21 

11/ 11 

11/  11 

4/ 4 

2/  2 

12/ 12 

12/ 12 

11/  11 

14/ 14 

11/ 12 

12/  13 

5/ 5 

14/ 14 

18/ 19 

50/ 61 

1/ 1 

4/ 4 

24/ 32 

24/ 20 

7 /  7 

6 /  6 

2/ 2 

20/  21 



COUNTY: Merced COUNTY: Modoc 

parathion 

phorate 

phosalone 

phosmet 

prometryn 

propargite 

propham 

simazine 

tetradifon 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

trichlorophon 

trifluralin 

ziram 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

13 

5 

5 

4 

8 

4 

32 

1 

36 

25 

29 

2 

4 

11 

4/ 4 

13/  13 

4/ 5 

4/ 5 

4/ 4 

7/ 8 

4/ 4 

31/ 32 

1/ 1 

24/ 36 

22/ 25 

28/ 29 

2/ 2 

4/ 4 

10/ 11 

NO. OF WELLS / NO. OF SAMPLES 

1,2-D 

lr3- 

2,4-D 

PCP 

aldicarb 

ametryn 

aminocarb 

atraton 

atrazine 

carbaryl 

carbofuran 

demeton 

endrin 

hexazinonc 

lindane (gamma-BBC) 

methiocarb 

methyl  bromide 

p8raquat 

prometryn 

propazine 

propoxur 

silvex 

simazine 

simetryn 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

1 

1 

2 

2 

1 

2 

2 

1 

1 

1 

1 

1 

1 

1 

3 

2 

2 

2 

1 

1 

2 

2 

3 

3 

1 

1 

2 

2 

1 

2 

2 

1 

1 

1 

1 

1 

1 

1 

3 

2 

2 

2 

1 

1 

2 

2 



silvex 

toxaphene 

1,2-D 

1,3-D 

2,4-D 

BHC (a11 isomers) 

DBCP 

DCPA 

DDD 

DDE 

DDT 

EDB 

XNB 

FCP 

accphate 

alrchlor 

aldicarb 

aldrin 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

115/ 215 

119/ 220 

4/ 4 

2/ 4 

26/  21 

22/  22 

2/  2 

2/  2 

2/  2 

27/  21 

13/ 14 

2/  2 

22/ 22 

22/ 22 

20/  20 

2/ 2 

22/  22 

22/  22 

26/  28 

2/ 2 

20/ 20 

26/ 27 

2/ 2 

115/ 215 

119/ 220 

4/ 4 

2/ 4 

27/ 29 

22/  22 

2/  2 

2/  2 

2/ 2 

27/  21 

13/ 14 

2/ 2 

22/ 22 

22/ 22 

28/ 20 

2/ 2 

22/ 22 

22/ 22 

26/ 20 

2/ 2 

20/ 20 

26/ 27 

2/ 2 



chloropicrin 

chlorothalonil 

chlorpyrifos 

dicofol 

O/ 0 18/  18 18/ 18 

o/ 0 26/  26  26/  26 

O/ 0 25/  25  25/ 25 

o/ 0 13/ 14 13/ 14 

dieldrin o/ 0 2/ 2 2/ 2 

dimethoate O/ 0 25/  26 25/ 26 

dinoseb o/ 0 21/  21 21/ 21 

diphenamid 

disulfoton 

m a 
endosulfan 

endosulfan sulfate 

endrin 

w 

o/ 0 10/ 10 10/ 10 

O/ 0 25/  26 25/  26 

O/ 0 32/ 76 32/ 76 

o/ 0 6/ 9 6/ 9 

o/ 0 2/  2 2/ 2 

endrin aldehyde o/ 0 6/ 9 6/ 9 

heptachlor 

heptachlor epoxide 

hexachlorobenzene 

lindane (gamma-BHC) 

maneb 

methamidophos o/ 0 24/  25  24/ 25 

methomyl O/ 0 25/  26  25/  26 

methoxychlor 

methyl  bromide 

oxamyl 

o/ 0 22/ 22 22/ 22 

O/ 0 1191’ 218 119/ 218 

o/ 0 22/ 22 22/ 22 

6 imaz ine 

toxaphene 

o/ 0 22/  22  22/  22 

o/ 0 7/ 10 7/ 10 

COUNTY: Orange 

NO. OF WELLS / NO. OF SAMPLES 

l12-D 

1,3-D 

2 , 4-D 
BHC (all isomers) 

DCPA 

DDD 

DDE 

DDT 

DEF 

DNOC 

EDB 

MCPA, dimethylamine salt 

---------------______________ 

53 

59 

26 

46 

1 

23 

23 

23 

1 

1 

25 

7 

28/  53 

28/  59 

26/ 26 

22/  46 

1/ 1 

22/  23 

22,’ 23 

22/  23 

1/ 1 

1/ 1 

25,’ 25 

1/’ 1 



COUNTY:  Orange COUNTY:  Orange 

PCP 

alachlor 

aldrin 

atrazine 

azinophos-methyl 

benef  in 

benomyl 

bromacil 

captan 

carbaryl 

carbendazim 

chlordane 

chlordimeform 

chloropicrin 

chlorothalonil 

chlorpyrifos 

cyanazine 

deme  ton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

23/ 24 

1/ 1 

22/ 23 

2/  4 

1/ 1 

I/ 1 

24,‘ 24 

1/ 1 

26/  26 

26/ 26 

3/  3 

22/  23 

I/ 1 

26/  26 

6/  6 

I/ 1 

2/ 4 

26/  26 

I/ 1 

26/  26 

22/  23 

I/ 1 

I/ 1 

23/  24 

I/ 1 

22/ 23 

2/ 4 

1/ 1 

I/ 1 

24/  24 

1/ 1 

26/  26 

26/  26 

3 /  3 

22/  23 

I/ 1 

26/  26 

6/  6 

I/ 1 

2/ 4 

26/  26 

1/ 1 

26/  26 

221  23  

1/ 1 

1/ 1 

NO. OF WELLS / NO. OF SAUPLES 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

ethion 

fenamiphos 

heptachlor 

heptachlor epoxide 

hexachlorobenzene 

lindane  (gamma-BBC) 

malathion 

methimidophos 

methomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

mevinphos 

paraquat 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6/ 6 

I/ 1 

10/ 1 0  

22/  48 

22/  23 

I/ 1 

26/  28 

22/  23 

1/ 1 

1/ 1 

22/ 23 

22/  23 

24/  25 

26/ 28 

I/ 1 

I/ 1 

26/  26 

26,’ 26 

28/ 6 1  

x/ 1 

I/ 1 

9; 9 

6/ 6 

I/ 1 

10/ 1 0  

22/ 48 

22/  23 

1/ 1 

26/  28 

22/  23 

I/ 1 

1/ 1 

22 /  23 

22/  23 

24/  25 

26/  28 

1/ 1 

I/ 1 

26/  26 

26/ 26 

2 8 1  61  

1/ 1 

I/ 1 

9; 9 



COUNTY:  Orange COUNTY:  Placer 

NO. OF WELLS / NO. OF SAMPLES 

phorate 

prometryn 

propargite 

silvex 

w 
COUNTY:  Placer 

NO. OF WELLS / NO. OF SAMPLES 

1,2-D 

1,3-D 

BHC  (all  isomers) 

DDD 

PCP 

aldrin 

chlordane 

dieldrin 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

methyl  bromide 

molinate 

molinate  sulfoxide 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 2/ 

0 4/ 

0 4 /  

0 4/ 

0 4/ 

0 2/ 

2 

4 

2 

2 

2 

2 

2 

2 

2 

5 

4 

9 

4 

4 

2 



COUNTY: Plumas 

2,4-D 

BHC (all isomers) 

DDD 

aldicarb 

alcirin 

ametryn o/  0 4/ 4 4/ 4 

atraton o/ 0 4/ 4 4/ 4 

atrazine o/ 0 4/ 4 I /  4 

chlordane o/ 0 2/  2 2/  2 

chlorpyrifos 

demeton 

dieldrin 

endosulfan o/ 0 2/ 4 2/  4 

endosulfan  sulfate o/ 0 2/ 2 2/ 2 

endrin o/ 0 10/ 11 10/ 11 

endrin aldehyde o/ 0 2/ 2 2/ 2 

heptachlor 

heptachlor epoxide 

hexachlorobenzene o/ 0 3/ 3 3/ 3 

NG. OF WELLS / NO. OF SAMPLES 

lindane (gamma-BHC) 

methyl  bromide 

prornctryn 

propazinc 

silvex 

simazine 

simetryn 

terbutryn 

toxaphene 

11 10/ 11 

4 4/ 4 

3 3/ 3 

4 4/ 4 

9 9/ 9 

4 4/ 4 

4 4/ 4 

4 4/ 4 

11 10/ 11 

1,2-D . 

1 I 3-D 

2,4,5-T 

O/ 0 154/  244 154/  244 

O/ 0 1&1/ 202 161/ 202 

0; 0 6 /  6 6/ 6 



DBCP 32/ 115 

DCPA 

DDD 

DDE 

DDT 

DDVP 

DEF 

DNOC 

EDB 

EPN 

EPTC 

MCPA (no salt) 

MCPA, dimethylamine  salt 

PCNB 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

ametryn 

atrazine 

azinophos-methyl 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100/ 139 

59/ 61 

44/  44 

44/  44 

44/ 44 

2/ 2 

21/  21 

22/ 22 

55 /  57 

2/  2 

28/ 28 

I/ 1 

26/ 27 

2/ 2 

34/ 35 

42/  44 

59/ 61 

41/ 41 

29/  29 

2/ 2 

26/ 29 

66/ 68 

132/ 254 

59/ 61 

44/  44 

44/ 44 

44/ 44 

2/ 2 

21/  21 

22/ 22 

55/  57 

2/ 2 

281 20 

I/ 1 

26/ 27 

2/ 2 

34/ 35 

42/ 44 

59/ 61 

41/ 41 

29/ 29 

2/ 2 

26/ 29 

66/ 68 

COUNTY: Riverside 

NO. OF WELLS / NO. OF SAMPLES 

benef in 

benomyl 

bromacil 

butylate 

captan 

carbaryl 

carbofuran 

chlordane 

chlordimeform 

chlorobenzilate 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

cyanazine 

cycloate 

demeton 

diazinon 

dicofol 

dicrotophos 

dieldrin 

dimethoate 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

21/ 2 1  

8/ 8 

44/  46 

2/ 2 

59/ 61 

13/ 14  

28/ 28 

44/  44 

19/ 19 

2/ 2 

86/ 92 

59,’ 61 

28; 28 

39/ 39 

26/ 28 

2/ 2 

143/  149 

39/ 39 

81/ 83 

2; 2 

29/ 29 

16,’ 80 

21/ 21 

8/ 8 

44,’ 46 

2/ 2 

59/ 61 

73/ 74 

29/ 29 

44/ 44 

19/ 19 

2; 2 

88/ 92 

59/ 61 

28/ 28 

39/ 39 

26/ 28 

2/ 2 

143/ 149 

39/ 39 

El/’ 83 

2: 2 

29/ 29 

:7/ 81 



COUNTY: Riverside 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

o/ 0 21/ 2 1  21/ 21 

o/ 0 45/ 45 45/  45 

O/ 0 71/ 73 7i/ 73 

O/ 0 89/ 182 89/ 182 

o/ 0 75/ 97 75/ 97 

endothall O/ 0 19/ 19 19/ 19 

endrin 

endrin  aldehyde 

ethion 

ethylan 

fenamiphos 

4 c 
P 

O/ 0 145/ 177 145/ 177 

O/ 0 35/  36 351 36 

o/ 0 39/ 39 39/ 39 

o/ 0 2/ 2 2/ 2 

O/ 0 36/  36 36/  36 

fluchloralin o/ 0 20/ 20 20/ 2 0  

heptachlor O/ 0 52/ 53 52/ 53 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

malathion 

maneb 

O/ 0 52/ 53 52/  53 

O/ 0 35/  36 35/  36 

O/ 0 159/ 191 159/  191 

o/ 0 18/ 18 le/ 18 

O/ 0 33/  36  33/  36 

merphos o/ 0 2/ 2 2/ 2 

methamidophos o/ 0 53/ 54 53/ 54 

methidathion 

mcthomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

mevinphos 

mirex 

molinate 

monocrotophos 

napropamide 

nitrofen 

oryzalin 

ovcx 

oxunyl 

paraquat 

parathion 

pcndimcthalin 

phorate 

phosalonc 

pkosmct 

profluralin 

prometryn 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25/ 25 

72/ 73 

58/ 59 

155/ 241 

39/  39 

39/  39 

2/ 2 

2/ 2 

2/ 2 

20/ 20 

2/  2 

20/ 20 

2/ 2 

36,’ 36 

29/  30 

I/ 2 

2/ 2 

39/ 39 

2/ 2 

2/ 2 

2/ 2 

19,’ 21 

25/ 25 

72/ 73 

5 8 /  59 

155/ 241 

39/ 39 

39/  39 

2/ 2 

?/ 2 

2/ 2 

20/ 20 

2/  2 

20/ 20 

2/ 2 

36/ 36 

29/  30 

1/ 2 

2/ 2 

39/  39 

2/  2 

?/ 2 

2/ 2 

19/ 21 



COUNTY: Riverside 

propyzamide 

pyrethrins 

ronnel 

silvex 

simazine 6/ 10 51/ 56 57/ 66  

simetryn o/ 0 2/ 2 2/ 2 

sodium  chlorate o/ 0 2/ 2 2/ 2 

terbutryn 

tetrachlorvinphos 

tetradifon 

toxaphene 

triadimefon o/ 0 2/ 2 2/ 2 

trichlorophon o/ 0 33/ 33 33/ 33 

trifluralin 

vernolate 

ziram 

1,2-D 

lr3-D 

2.4-D 

BEC (all  isomers) 

DDD 

DDE 

DDT 

PCP 

alachlor 

aldrin 

atrazine 

azinophos-methyl 

bromacil 

carbaryl 

carbofuran 

chlordane 

chlorothalonil 

chlorpyrifos 

demeton 

dicofol 

dieldrin 

dimethoate 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

93/ 113 

94/ 100 

35/ 38 

22/ 33 

22/ 22 

22/  22 

22/ 22 

4/ 4 

1/ 1 

22/ 22 

12/ 12 

2/ 2 

12/ 12 

4; 4 

I/ 1 

16,' 16 

I/ 1 

12; 12 

351  3a 

5/ 5 

22; 22 

1; i 

93/ 113 

94/ 100 

35/ 38 

22/ 33 

22/ 22 

22/ 22 

22/ 22 

4/ 4 

1/ 1 

22/ 22 

12/ 12 

2/ 2 

12/ 12 

4/ 4 

1/ 1 

16,' 16 

I/ 1 

12/ 12 

351 3a 

5/ 5 

22/  22 

1; 1 



COUNTY: San  Benito 

dinoseb 

disu?foton 

diuron 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

methomy& 

methyl  bromide 

molinate 

molinate  sulfoxide 

paraquat 

silvex 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

e 

3/ 3 

I/ 1 

12/ 12 

17/ 34 

28/ 28 

46/ 49 

18/ 18 

22/ 22 

22/ 22 

14/ 14 

46/ 55 

2/ 2 
64/ 64 

21/ 25 

21/ 23 

1/ 1 

35/ 38 

21/ 27 

18/ 20 

51/ 56 

3/ 3 

1/ 1 

12/ 1? 

17/ 34 

28/ 2.8 

46/  49 

l8/ 18 

22/ 22 

22/ 22 

14/ 14 

46/  55 

2/ 2 

64/  64  

21/ 2s 

21/ 23 

1/ 1 

35/ 38 

21/ 27 

18/ 20 

51/ 56 

NO. OF WELLS / NO. Of SAnPLES 

1,2-D 

1,3-D 

2,4-D 

BHC (a11  isomers) 

DBCP 

DDD 

DDE 

DDT 

PCP 

acephate 

aldrin 

aainophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim 

chlordane 

chloropicrin 

chlorothalonil 

dieldrin 



dimethoate 

diphenamid 

disulfoton 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

maneb 

methomyl 

methoxychlor 

methyl  bromide 

paraquat 

toxaphene 

ziram 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

3 

7 

2 

2 

2 

2 

2 

2 

1 

5 

5 

2 

17 

7 

4 

1 

3 

3 

3 

7 

2 

2 

2 

2 

2 

2 

1 

5 

5 

2 

17 

7 

4 

1 

1.2-D 

1.3-D 

2.4.5-T 

2.4-D 

BEC ( a l l  isomers) 

DBCP 

DCPA 

DDD 

DDE 

DDT 

DDVP 

DEF 

DNOC 

EDB 

EPN 

EPTC 

HCPA, dimethylamine  salt 

PCNB 

PCP 

acephate 

alachlor 

aldicarb 

0 

0 

0 

0 

0 

111 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C 

356/ 441 

359/ 452 

8/ 8 

198/ 201 

115/ 235 

136/ 225 

56/ 59 

115/ 118 

115/ 118 

1;5/ 120 

7/ 7 

25/  26 

27/ 27 

63,’ 12 

7/ 7 

43/  43 

5/ 5 

9/ 9 

114/ 116 

29; 32 

26/  26 

43/  43 

356/ 447 

359/ 452 

a/ 8 

198/ 207 

115/ 235 

200/ 396 

56,’ 59 

115/ 118 

115/ 118 

ll5/ 120 

l/ 7 

25/  26 

21/ 21 

63/ 72 

7/ 7 

43/  43 

5/ 5 

9/ 9 

114,’ 116 

29/ 32 

26/  26 

43,’ 43 



COUNTY: Sari Bernardino COUNTY: San Bernardino 

aldrin 

ametryn 

atrazine 

azinophos-methyl 

benef  in 

benomyl 

bromacil 

butylate 

captan 

carbaryl 

carbofuran 

chlordane 

chlordecone 

chlordimeform 

chlorobenzilate 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

cyanazine 

cycloate 

dalapon 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

115/ 118 

7/ 7 

176/ 191 

73/  81 

27/ 27 

16/ 16 

llO/ 113 

7/ 7 

2L/ 26 

36/ 36 

42,‘ 43 

115/ 117 

I/ 1 

la/ 18 

7/ 7 

fl/ 52 

2C/ 26 

43/ 43 

4I/ 48 

12/ 12 

7/ 7 

14/ 14 

11s/ 11% 

7/ 7 

176/  191 

79/ 81 

27/ 27 

16/ 16 

110/ 113 

7/ 7 

25/ 25 

36/  36 

42/  43 

11S/ 117 

I/ 1 

18/ 18 

7/ 7 

51/ 52 

26/ 26 

43/ 43 

48/ I 8  

12/ 12 

7/ 7 

11/ 14 

demeton 

diazinon 

dicof ol 

dicrotophos 

dieldrin 

dimethoate 

dinoseb 

dioxrthion 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan sulfate 

endothall 

endrin 

endrin aldehyde 

ethion 

f enamipfios 

heptachlor 

heptachlor epoxide 

hexachlorobenzene 

lindane (gnnnu-BBC) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C 

c 

198/  207 

43/  43 

28/  28 

7/ 7 

115/  118 

72/  75 

45/ 48 

7/ 7 

33/  33 

69/ 70 

148/ 152 

127/  252 

127/ 132 

18/ 18 

241/  293 

112/  114 

43/  43 

36/ 36 

115/ 116 

115/  116 

106/  109 

241,’  286 

198,’ 207 

43/ 43 

28/ 28 

7/ 7 

115/ 118 

72/ 75 

46/ 48 

7/ 7 

33/ 33 

69/ 7 0  

l48/ 152 

127,’ 252 

127/ 132 

18/ 18 

2411 293 

112/ 114 

43/ 43 

36/  36 

115/ 118 

115,’ 116 

106,’ 109 

241,’ 286 



malathion 

methamidophos 

methomyl 

methoxychlor 

methyl bromide 

methyl parathion 

mevinphos 

mirex 

monocrotophos 

nitrof  en 

oxamyl 

paraquat 

phorate 

phosalone 

profluralin 

prometryn 

propargite 

propazine 

propham 

pyrethrins 

ronnel 

silvex 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

16/ 16 

40/ 40 

39/  39 

144/ 150 

360/ 487 

43/  43 

43/  43 

9/ 9 

7/ 7 

9/ 9 

36/  36 

451  48 

42/ 42 

7/ 7 

9/ 9 

40/  40 

18/ 18 

7/ 7 

39/  39 

7/ 7 

7/ 7 

199/ 207 

16/ 16 

40/ 40 

39/ 39 

144/ 150 

360/ 487 

43/ 43 

43/ 43 

9/ 9 

7/ 7 

9/ 9 

36/ 36 

45/ 48 

42/ 42 

7/ 7 

9/ 9 

40/ 40 

le/ 18 

7/ 7 

39/ 39 

7/ 7 

7/ 7 

199/ 201 

COUNTY: San Bernardino 

NO. OF WELLS / NO. OF SAMPLES 

simazine 

simetryn 

O/ 0 204/ 225 204/  225 

o/ 0 7/ 7 7/ 7 

sodium chlorate o/  0 7/ 7 7/ 7 

terbutryn o/ 0 7/ 14 7/ 14 

toxaphene O /  0 247/ 292 247/ 292 

triadimefon o/ 0 7/ 14 7/ 14 

trichloronate 

trifluralin 

COUNTY: San Diego 

DBCP 

DCPA 



NO. OF WELLS / NO. OF SAlrlPLES 

DDT 

DEP 

DNOC 

EDB 

EPTC 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

azinophos-methyl 

benef  in 

benomyl 

bromacil 

captan o/ 0 I/ 1 1/ 1 

carbaryl o/ 0 4 /  4 4/ 4 

chlordane o/ 0 I/ 1 1/ 1 

chlordimeform o/ 0 I/ 1 1/ 1 

chloropicrin o/ 0 5 /  6 5/ .6 

chlorothalonil o/ 0 2/ 2 2/ 2 

COtJRTY: San Diego 

NO. OF WELLS / NO. OF SRXPLES 

chlor.pyrifos 

dcmeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

endr in 

endrin  aldehyde 

ethion 

fcnamiphos 

heptachlor 

heptachlor  epoxide 

haxachlorobenzene 

lindane  (gamma-BHC) 

malathion 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

G 

G 

0 

0 

9 

15 

6 

1 

1 

9 

1 

1 

7 

4 

3 

2 

1 

16 

1 - 
6 

6 

1 - 
A 

2 

16 

2 

9 

15 

6 

1 

1 

9 

1 

1 

7 

4 

3 

2 

1 

16 

1 

6 

6 

1 

1 

2 

16 

4 



COUNTY: San  Francisco 

methidathion 

methomyl 

methoxychlor 

methyl  bromide 

methyl parathion 

mevinphos 

oxamyl o/  0 4/ 4 4/ 4 

paraquat 

phorate 

propargite 

propham 

silvex 

NO. OF WELLS / NO. OF SAMPLES 

1,2-D 

1,3-D 

2,4-D 

BEC (a11 isomers) 

DDD 

DDE 

DDT 

PCNB 

PCP 

aldrin 

carbaryl 

chlordane 

dieldrin 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

glyphosate 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gamma-BHC) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

4 

3 

2 

1 

1 

1 

3 

1 

1 

3. 

1 

4 

2 

1 

1 

1 

3 

1 

1 

1 

1 

4 

4 

3 

2 

1 

1 

1 

3 

1 

1 

3 

1 

4 

2 

1 

1 

1 

3 

1 

1 

1 

1 



COUNTY:  San  Francisco COUNTY:  San  Joaquin 

BHC  [all  isomers) 

D-D  mix 

DBCP 

DCPA 

O/ 0 26/ 50 26/ 50 

1/ 1 o/ 0 I/ 1 

85,’ 304 191/ 371  276/ 675 

o/ 0 5/ 5 5/ 5 

DDD O/ 0 26/  27 26/  27 

DDE Q/ 0 26/  27 26/ 27 

DDT O/ 0 26/ 27 26/ -27 

EDB  2/ 2  Ill/  119 113/ 121 

PCNR o/ 0 I/ 1 1/ 1 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

bromacil 

captan 

carbaryl 

carbcndazim 

carbofuran 

chlordane 

chloroallyl  alcohol  (cis/tran 

chloropicrin 

chlorothalonil 

chlorpyrifos 

demeton 

biazinon 

dicofol 

dieldrin 

24/ 28 

12/ 12 

7/ 7 

5/ 5 

26/  26 

18/ 18 

24/  24 

5/ 5 

5/ 5 

25/ 25 

40/  40 

1/ 1 

37/ 37 

26/  26 

2/  2 

16/ 16 

27/  27 

3/ 3 

15; 17 

7 /  7 

29/  29 

26,’ 26 

241  28 

12/ 12 

7/ 7 

5/ 5 

26/ 26 

18/ 18 

24/ 24 

5/ 5 

5/ 5 

25,’ 25 

40,’ 40 

I/ 1 

37/ 37 

26/  26 

2/ 2 

16,’ 16 

27/  27 

3/ 3 

15/ 17 

7 /  7 

29/ 29 

26/ 26 



dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan sulfate 

endrin 

endrin aldehyde 

ethyl alcohol 

heptachlor 

heptachlor epoxide 

hexachlorobenzene 

lindane (gamma-BHC) 

maneb 

methamidophos 

methomyl 

methoxychlor 

methyl bromide 

molinate 

molinate sulfoxide 

paraquat 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

19/  19 

25/  25 

6/ 6 

4/ 4 

19/  19 

27/  54 

26/  26 

32/  37 

26/  26 

1/ 1 

26/  26 

26/  26 

25/ 29 

32/ 37 

12/  12 

10/ 10 

16/  16 

9/ 9 

110/  169 

3/ 7 

3/ 6 

33/  33 

19/ 19 

25/ 25 

6/ 6 

4/ 4 

19/ 19 

27/ 54 

26/  26 

32/ 37 

26/  26 

1/ 1 

26/  26 

26/  26 

25/  29 

32/ 37 

12/ 12 

10/ 10 

16/  16 

9/ 9 

110/ 169 

3/ 7 

3/ 6 

33/  33 

PESTICIDE  NAME 

phorate 

s i l v e x  

simazine 

thiobencarb 

thiobencarb sulfoxide 

toxaphene 

ziram 

o/ 0 9/ 9 9/ 9 

o/ 0 11/ 12 11/ 12 

O/ 0 23/ 23 23/ 23 

o/ 0 3/ 8 3/ 8 

o /  0 3/ 4 3/ 4 

O/ 0 36/ 43 36/  43 

O/ 0 15/ 15 15/ 15 

TOTAL SAHPLE  RESULTS 326  2129  2455 



DDT 

EDB 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbofuran 

chlordane 

chloropiczin 

chlorothalonil 

chlorpyrifos 

cyanazine 

demeton 

diazinon 

dicofol 

dieldrin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5/ 5 

2/ 2 

5/ 5 

10/ 10 

3/ 3 

I/ 1 

'5/ 5 

1/ 1 

12/ 12 

1/ 1 

a/ 8 

J /  7 

19/ 20 

5/ 5 

9/ 9 

10/ 10 

3/ 3 

I/ 1 

101 10 

?/ 2 

3/ 3 

5/ 5 

dimethoate 

dinoseb 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

cndr  in 

endrin  aldehyde 

ethion 

fenamipbor 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gantma-BBC) 

malathion 

maneb 

rnethamidophos 

methorny1 

methoxychlor 

methyl  bromide 

methyl  parathion 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

G 

0 

G 

C 

0 

C 

0 

10/ 10 

I/ 1 

8/  8 

I/ 1 

15/ 25 

10/ 10 

b/ 1 

7/ 7 

5/ 5 

2/ 2 

6/ 5 

5/ 5 

5/ 5 

5/ 5 

33/ 36 

2/ 2 

10/ 10 

7 /  7 

12/ 12 

10/ 10 

3 1 /  46 

2i 2 



COUNTY: San Luis Obispo 

NO.  OF  WELLS / NO. OF  SAMPLES 

mevinphos 

oxamyl 

paraquat 

phorate 

prometryn 

silvex 

simazine 

toxaphene 

trichlorophon 

ziram 

0 2/ 

0 1/ 

0 21/ 

0 11/ 

0 I/ 

0 1/ 

0 14/ 

0 15/ 

0 2/ 

0 2/ 

2 

1 

22 

12 

1 

1 

14 

15 

2 

2 

2 

1 

22 

12 

1 

1 

14 

15 

2 

2 

PESTICIDE NAHE 

DDE 

DDT 

DEF 

EPN 

PCNB 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

aminocarb 

atrazine 

azinophos-methyl 

bendiocarb 

benomyl 

bufencarb 

captan 

carbaryl 

carbendazim 

carbofuran 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

G 

0 

G 

0 

0 

C 

0 

0 

0 

20/ 28 

20/  28 

E/ 8 

I/ 1 

16/ 16 

12/ 1 2  

10/ 10 

2/ 2 

13/ 13 

20/ 20 

E/ 8 

2/ 2 

11/ 11 

8/ 8 

13/ 13 

8/ 8 

9 /  0 

24/ 24 

13/ 13 

8/ E 

20/ 28 

20/ 28 

E/ 8 

1/ 1 

16/ 16 

12/ 12 

10/ 10 

2/ 2 

13,’ 13 

20/ 20 

8/ e 
2/ 2 

11/ 11 

8/ 8 

13/ 13 

8/ 8 

9/ 9 

24/  24 

13/ 1 3  

8; E 



carbophenothion 

chlordane 

chloropicrin 

chlorothalonil 

diazinon 

dicof  ol 

dieldrin 

dincseb 

dioxacarb 

dioxathion 

disulfoton 

endosulfan 

endosulfan su 

endrin 

llf ate 

endrin  aldehyde 

ethion 

ethylan 

fenamiphos 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gamma-BHC! 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8/  8 

201 28 

2/ 2 

6/ 6 

a/ 8 

5/  5 

20/  20 

2/ 2 

8 /  8 

8 /  8 

8 /  8 

24/ 48 

12/  12 

20/ 20 

12/ 12 

7 /  f 

8 /  8 

4/ 4 

20/ 20 

20/ 20 

12/ 12 

20; 20 

8/  0 

20/ 28 

2/ 2 

6/ 6 

8/  8 

5/ 5 

20 /  20  

2/ 2 

8/ 8 

8/  8 

W 8 

21/ 48 

12/ 12 

20/ 20 

12/ 12 

7 /  f 

8/ 8 

a/ 4 

20/ 20 

20/ 20 

12/ 12 

20/ 20 

malathion 

maneb 

rnethamidophos 

methiocarb 

methomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

mirex 

oxamyl 

paraquat 

parathion 

phorate 

propaecarb 

propoxur 

tetradifon 

toxaphene 

ziram 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

8 

4 

8 

16 

24  

58 

E 

8 

5 

2 

e 

1@ 

8 

8 

e 

22 

5 



1.2-D 

1,3-D 

2.4-D 

O/ 0 36/ 41 36/ 41 

O/ 0 42/ 49 42/ 49 

O/ 0 29/ 29 29/ 29 

BHC [all isomers) O /  0 14/ 28 14/ 28 

DBCP O/ 0 64/ 78 64/ 78 

DCPA o/ 0 12/ 12 12/ 12 

DDD O/ 0 14/ 14 14/ 14 

DDE O /  0 14/ 14 14/ 14 

DDT 

DNOC 
W 
4 EDB O/ 0 13/ 14 13/ 14 

EPTC o/ 0 I/ 1 1/ 1 

UCPA, dimethylamine salt o/ 0 1/ 1 1/ 1 

PCNB o/ 0 6/ 6 6 /  6 

PCP O/ 0 14/ 16 14/ 16 

acephate O/ 0 15/ 15 15/ 15 

alachlor O /  0 13/  13  13/ 13 

aldicarb o/ 0 6/ 6 6/ 6 

aldrin O/ 0 14/ 14 14/ 14 

atrazine o/ 0 7 /  7 7 /  7 

azinophos-methyl o/ 0 7 /  7 7/ 7 

benomyl O/ 0 21/  23  21/ 23 

bromacil o/ 0 9/ 9 9/ 9 

................................................................. 

COUNTY: Santa Barbara 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

cyanazine 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan sulfate 

endothall 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

19/ 19 

26/  26 

15/ 17 

le/ 18 

14/ 14 

20/ 20 

11/ 11 

1/ 1 

10/ 10 

7/ 7 

30/ 30 

2/ 2 

18/  16 

14/ 17 

21/ 21 

11/ 11 

7/ 7 

14,’ 14 

13,’ 13 

30,’ 53 

19/ 22 

6,’ 6 

19/ 19 

26/ 26 

15/ 17 

18/ 18 

14/ 14 

20/ 20 

11/ 11 

I/ 1 

10/ 10 

7/ 7 

30/ 30 

2/ 2 

18/ 18 

14,‘ 17 

21/ 21 

11/ 11 

7/ 7 

14,’ 14 

13/ 1 3  

30,’ 53 

19/ 22 

6/ 6 



COUNTY: Santa  Barbara 

endrin  aldehyde O/ 0 14/  14  14/  14 

ethion 

fenamiphos 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BBC) 

malathion 

cn aJ 
maneb 

methamidophos 

methomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

laevinphos 

oxamyl 

w 

paraquat 

0 14/ 14 14/ 

0 14/ 16 14/ 

0 17/ 18 17/ 

0 2/ 2 2/ 

0 10/ 10 10/ 

0 10/ 10 10/ 

0 17/ 17 17/ 

0 24/  24 24/ 

0 39/ 50 39/ 

0 I/ 1 1/ 

0 I/ 1 1/ 

0 11/ 11 11/ 

0 26/ 26 26/ 

14 

16 

18 

2 

1 0  

10 

17 

24 

50 

1 

1 

11 

26 

phorate o/ 0 7/ 7 7/  7 

1,2-D 

1,3-D 

2 I 4-D 

BBC (all i 

DECP 

DDD 

DDE 

DDT 

EDB 

PCNB 

some 



COUNTY: Santa  Clara 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chloropicrin 

chlorothalonil 

demeton 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29/ 30 

1/ 1 

3/ 3 

9/ 13 

29/ 30 

4/ 4 

21/ 21 

40/ 40 

41/ 41 

16/ 16 

40/ 40 

4/ 4 

29/ 29 

6/ 6 

2/  2 

5/ 5 

4/ 4 

29/ 30 

7/ 7 

a/ 8 

5/ 5 

2/ 2 

29/ 30 

1/ 1 

3/ 3 

9/ 13 

29/ 30 

4/ 4 

21/  21 

40/ 40 

41/ 41 

16/ 16 

40/ 40 

4/ 4 

29/  29 

6/ 6 

2/  2 

5/ 5 

4/ 4 

29/ 30 

7 /  7 

B /  8 

5/ 5 

2/  2 

PESTICIDE  NAME 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

fenamiphos 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gamma-BHC) 

maneb 

methomyl 

methoxychlor 

methyl  bromide 

oxamyl 

paraquat 

phorate 

silvex 

toxaphene 

ziram 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

36/ 73 

29/ 30  

33/  34 

29/  29 

4/ 4 

29/ 30 

29/ 30 

29,’ 30 

33/  34 

34/ 34 

?2/  12 

16,’ 16 

lE5/ 394 

7/ 7 

18/ 18 

3/ 3 

5/ 5 

37/ 30 

16,’ 16 

36/ 73 

29/ 30 

33/ 34 

29/ 29 

4/ 4 

29/ 30 

29,’ 30 

29/ 30 

33/ 34 

34/ 34 

12/ 12 

16,’ 16 

185/ 399 

7/ 7 

lB/ 1 8  

3/ 3 

5/ 5 

37/ 38 

16/ 16 

TOTAL SAMPLE RESULTS 1 2152 2153 



!-- 
a 
0 

1,3-D 

2,4-D 

BHC (all isomers) 

DBCP 

DCPA 

DDD 

O/ 0 110/ 129 110/ 129 

o/ 0 3/ 3 3/ 3 

o/ 0 7/ 14 7/ 14 

O/ 0 36/ 37 36/ 37 

o/ 0 4/ 4 4/ 4 

o/ 0 34/ 35 34/ 35 

DDE o/ 0 34/ 35 34/ 35 

aldrin 

atrazine 

azinophos-methyl 

benef in 

benomyl 

bromacil 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chlordimeform 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

cyanazine 

deme  t  on 

diazinon 

dicofol 

dieldrin 

dimethoate 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7/ 7 7/ 7 

22/ 22  22/  22 

3/ 5 3/ 5 

2/ 2 2/ 2 

34/ 35  34/ 3.5 

29/  30 29/ 30 

22,’  23 22/  23 

30/ 31 30/  31 

3/ 3 3/ 3 

38/  39 38/ 39 

34/ 35 34/ 35 

2/ 2 2/ 2 

20/ 21 20/ 21 

32/  33 32/  33 

28/ 29 28/  29 

30;  33 30/ 33 

2/ 2 2/ 2 

4/ 4 4/ .c 

3j 5 3/ 5 

31/  32 31/ 32 

7/ 7 7/ 7 

22; 24 22/ 24 



COUXTY: Santa Cruz 

PESTICIDE NAME POSITIVE NEGATIVE TOTAL 

dinoseb O /  0 17/ 1 7  17/ 17 

diphenamid O/ 0 29/ 30 29/ 30 

disulfoton O /  0 30/ 33 30/ 33 

diuron O /  0 31/ 3 2  31/ 32 

endosulfan O/ 0 57/ 77 57/ 77 

endosulfan  sulfate o/ 0 9/ 11 9/ 11 

endothall o/ 0 8/ 9 8/  9 

endrin o/ 0 7/ 8 7/ 8 

endrin  aldehyde o/ 0 9/ 11 9/ 11 

P ethion o/ 0 3/ 5 3/ 5 

w fenamiphos O /  0 30/ 33  30/ 33 
a 

heptachlor o/ 0 7/ 7 7/ 7 

heptachlor  epoxide o/ 0 7/ 7 7 /  7 

hexachlorobenzene o/ 0 7/ 7 7/ 7 

lindane  (gamma-BRC) o/ 0 9/ 11 9/ 11 

maneb O/ 0 30/  31  30/ 31 

methamidophos O /  0 18/ 21 18/ 21 

methomyl O /  0 30/ 31 30/ 31 

methoxychlor O /  0 30/ 33 30/ 33 

methyl  bromide O/ 0 110/ 134 110/ 134 

methyl  parathion o/ 0 3/ 5 3/ 5 

mevinphos o/ 0 3/ 5 3/ 5 

----------------c---------------------------------------------_-- 

oxamyl 

paraquat 

parathion 

permethrin  (cis  and  trans) 

phorate 

prometryn 

propargite 

propham 

propyzamide 

simazine 

simetryn 

toxaphene 

trichlorophon 

ziram 

0 30/ 3 1  30/ 31 

0 23/ 24  23/   24 

0 271 20 2 7 1  28 

0 2 /  4 2/ 4 

0 22/ 2 4  22/ 24 

0 22/ 22 22/ 22 

0 2/ 2 2/  2 

0 I/ 1 I/ 1 

0 2/ 2 2/ 2 

o 2131 28 281 28 

0 I/ 1 I/ 1 

0 11/ 15 11,' 1 5  

0 3 /  5 3/ 5 

0 29/ 3 0  29/ 3 0  

COUNTY: Shasta 

1,2-D 01 o la/ la la; 18 

1,3-D o/ 0 12/ 1 2  12/  12 



COUNTY: Shasta 

NQ. OF WELLS / NO. OF SAMPLES 

2,4-D 

BHC (all isomers) 

DDD 

DDE 

DDT 

PCP 

acrolein 

alachlor 

aldicarb 

aldrin 

ametryn 

aminocarb 

amitrole 

atraton 

atrazine 

carbaryl 

carbofuran 

chlordane 

chloropicrin 

demeton 

diazinon 

dieldrin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7/ 7 7/ 7 

4/ . e 4/ 8 

4/ 4 4/ 4 

4/ 4 4/ 4 

4/ 4 4/ 4 

5 /  5 5 /  5 

3/ 3 3/ 3 

1/ 1 1/ 1 

11/ 11 11/ 11 

I /  4 4/ 4 

11/ 11 11/  11 

I/ 1 I/ 1 

3/ 3 3/ 3 

ll/ 12 11/ 12 

11/ 13 11/ 11 

3/ 3 3/ 3 

2/ 2 2/ 2 

4/ 4 4/ 4 

I/ 2 1/ 2 

7/ 7 7/ 7 

3/ 3 3/ .3  

4/ 4 4/ 4 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

ethion 

glyphosate 

heptachlor 

heptachlor  epoxide 

hcxachlorobenztne 

lindane (gamma-BHC) 

malathion 

mcthiocarb 

methomyl 

methoxychlor 

methyl  bromide 

paraquat 

parathion 

prometryn 

propazine 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 3/ 3 

4 4/ 4 

a 4/ 8 

4 4/ 4 

2 1/ 2 

11 11/ 11 

4 4/ 4 

3 3/ 3 

2 2/  2 

4 4/ 4 

4 4/ 4 

4 4/ 4 

11 11/ 11 

3 3/ 3 

1 1/ 1 

1 1/ 1 

3 3/ 3 

4 4/ 4 

2 2/ 2 

6 3/ 6 

li ll/ 11 

11 11/ 11 



COUNTY: Shasta COONTY: Sierra 

propoxur 

silvex 

simazine 

simetryn 

terbutryn 

COUNTY: Sierra 

NO. OF WELLS / NO. OF SAMPLES 

aldrin 

ametryn 

endosulfan 

endosulfan sulfate 

endrin 

endrin  aldehyde D/ 0 I/ 1 I/ 1 

heptachlor epoxide o/ 0 1/ 1 1/ 1 

hexachlorobenzene 

lindane (gamma-BEC) 

prometryn 

propazine 

simazine 

terbutryn 0,’ 0 I/ 1 I/ 1 



aldicarb 

ametryn 

aminocarb 

atraton 

atrazine 

carbaryl 

carbofuran 

demeton 

diazinon 

disulfoton 

endrin 

ethion 

hexazinone 

lindane (gamma-BHC) 

malathion 

methiocarb 

methoxychlor 

methyl bromide 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

paraquat 

parathion 

prometryn 

propazine 

propoxur 

silvex 

simazine 

simetryn 

terbutryn 

toxaphene 

ziram 

4 4/ 

2 I/ 

9 8/ 

9 8/ 

4 4/ 

a 8/ 

7 8/ 

9 a/ 

9 8/ 

8 a/ 

4 4/ 

4 

2 

9 

9 

4 

8 

9 

9 

9 

8 

4 

COUNTY: Solano 

1,2-D 

1,3-D 

O/ 0 23/ 34 23/ 34 

O /  0 24,’ 36 24,’ 36 



COUNTY: Solano 

DCPA 

DNQC 

EDB 

PCNB 

acephate 

alachlor 

aldicarb 

azinophos-methyl 

benomyl 

bromacil 

captan 

carbaryl 

carbendazim 

carbofuran 

chloropicrin 

chlorothalonil 

chlorpyrifos 

cyanazine 

demeton 

diazinon 

dicofol 

dimethoate 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2/  2 

16/ 16 

14/ 14 

2/ 2 

13/ 13 

22/ 22 

4/ 4 

15/ 15 

14/ 14 

4/ 4 

14/ 14 

17/ 17 

10/ 10 

16,’ 16 

I/ 1 

16/ 16 

16,’ 16 

11/ 11 

5/ 5 

4/ 4 

16/ 16 

12,’ 12 

2 /  2 

16/ 16 

14/ 14 

2/  2 

13/ 13 

22/ 22 

4/ 4 

15/ 15 

14/ 14 

4/ 4 

14/ 14 

17/ 17 

10/ 10 

16/ 16 

1/ 1 

16/ 16 

16/ 16 

11/ 11 

5 /  5 

4/ 4 

16,’ 16 

12/ 12 

dinoseb 

disulfoton 

endosulfan 

endothall 

endrin 

lindane (gamma-BHC) 

maneb 

methamidophos 

methomyl 

methoxychlor 

methyl  bromide 

metolachlor 

paraquat 

phorate 

silvex 

simazine 

toxaphene 

ziram 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16/ 16 

16/ 16 

16,’ 31 

7/ 7 

1/ 1 

1/ 1 

14/ 14 

11/ 11 

16/ 16 

17/ 17 

21/ 30 

81 a 
15/ 15 

16/ 16 

I/ 1 

12/ 12 

5/ 5 

14/ 14 

16/ 16 

16/ 16 

16/ 31 

7/ 7 

I/ 1 

I/ 1 

14/ 14 

ll/ 11 

16/ 16 

17/ 17 

21/ 30  

8 /  8 

15/ 15 

16/ 16 

1/ 1 

12/ 12 

5,‘ 5 

14/ 14 



COUNTY: Sonoma 

1,2-D 

1,3-D 

2. 4-D 

BHC (all isomers) 

DDD 

0 53/ 55 53/ 55 

0 53/  55 53/ 55 

0 11/ 12 11/ 12 

0 3/ 6 3/ 6 

0 3/ 3 3/ 3 

DDE o/ 0 3/ 3 3/ 3 

DDT o/ 0 3/ 3 3/ 3 

PC? o/ 0 3/ 3 3/ 3 

aldrin 

a 
P atrazine 
a captan 

carbaryl 

chlordane 

demeton 

dicofol 

dieldrin 

dimethoate 

dinoseb 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 3/ 

6 6/ 

6 6/ 

2 2/ 

3 3/ 

12 11/ 

5 5/ 

3 3/ 

2 2/ 

2 2/ 

16 a/ 

3 3/ 

15 14/ 

3 3/ 

3 3/ 

3 3/ 

3 

6 

6 

2 

3 

12 

5 

3 

2 

2 

16 

3 

15 

3 

3 

3 

methyl  bromide 

paraquat 

silvex 

simazine 

toxaphene 

TOTAL SAMPLE RESULTS 0 339 339 

PESTICIDE NAME POSITIVE KEGATIVE TOTAL 

1,2-D 

1,3-D 

2,4-D 

BHC (all isomers) 

DBCP 

DDD 



CGUNTY: Stanislaus 

PESTICIDE NAME 

DDE 

DDT 

EDB 

PCP 

acephate 

alachlor 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chlordecone 

chloropicrin 

chlorothalonil 

chlorpyrifos 

demeton 

dicofol 

dieldrir! 

35 35/ 35 

35 35/ 35 

71 71/ 73 

17 17/ 17 

10 10/ 10 

1 1/ 1 

10 lo/ 10 

9 9/ 9 

17 17/ 17 

19  19/ 19 

23  23/ 23 

32 32/ 32 

8 a/ 0 

13  13/ 13 

35 35/ 35 

1 1/ 1 

2 2/ 2 

2 2/ 2 

0 a/ 8 

32 31/ 32 

35 35/ 35 

10 10/ 10 

dimethoate 

dinoseb 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gamma-BHC) 

maneb 

methomyl 

methoxychlor 

methyl  bromide 

molinate 

molinate  sulfoxide 

paraquat 

phorate 

silvex 

simazine 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C 

12/ 12 

29/ 29 

2/ 2 

10/ 10 

36/ 75 

32/ 32 

41/ 42 

10/ 10 

35/ 35 

35/ 35 

10/ 10 

66/ 67 

9/ 9 

I/ 1 

52/ 52 

72/ 104 

8 1  8 

8 /  e 
15/  15 

1,‘ 1 

31/ 32 

1?/ 12 

12/ 12 

29/ 29 

2/ 2 

10/ 10 

36/ 75 

32,’ 32 

41/ 42 

10/ 10 

35/ 35 

35/ 35 

lo/ 10 

66/ 67 

9/ 9 

I/ 1 

52/ 52 

72/ 104 

8 /  8 

P/ 6 

15/ 15 

1/ 1 

31/ 32 

12.‘ 12 



COUNTY:  Sutter 

tetradifon 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

ziram 

O/ 0 25/ 25 25/ 25 

o/ 0 8/ 8 a/ 8 

o/ 0 7/ 7 7/ 7 

O/ 0 68/ 73 68/ 73 

O/ 0 31/ 31 31/ 31 

1.2-D 

1,3-D 

2,4-D 

DBCP 

bromacil 

captan 

carbaryl 

carbofuran 

demeton 

dimethoate 

diuror! 

NC. OF WELLS / NO. OF SAXPLES 

endrin 

lindane  (gamma-BHC) 

methomyl 

methoxychlor 

methyl  bromide 

molinate 

molinate  sulfoxide 

silvex 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

ziram 

COUNTY:  Tehama 

NC. OF WELLS / NO. OF SAMPLES 

1,2-D 

1,3-D 

2,4-D 

0,’ 0 13/ 13 13,’ 13 

0; 0 13,’ 13 13/ 13 

o/ 0 8/ ? e; 9 



COUNTY: Tehama 

BHC (all  isomers) 

DDD 

DDE 

DDT 

MCPA,  dimethylamine salt 

PCP 

aldicarb 

aldrin 

ametryn 

atraton 

atrazine 

benomyl 

captan 

carbaryl 

carbofuran 

carbophenothion 

chlordane 

chlorpyrifos 

demeton 

diazinon 

dicamba 

dieldr ir. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

1 

1 

1 

6 

1 

4 

1 

4 

4 

4 

2 

2 

3 

3 

2 

1 

2 

9 

3 

6 

1 

2 

1 

1 

1 

6 

1 

4 

1 

4 

4 

4 

2 

2 

3 

3 

2 

1 

2 

9 

3 

6 

1 

endrin  aldehyde 

ethion 

glyphosate 

heptachlor o/ 0 I/ 1 I/ 1 

heptachlor  epoxide o/ 0 1/ 1 1/ 1 

hexachlorobenzene o/ 0 I/ 1 1/ 1 

lindane  (gamma-BHC) o/ 0 9/ ? 9 /  9 

malathion 

methomyl 

methoxychlor 

molinate 

o/ 0 3/ 4 3/ 4 

o/ 0 3 /  3 3/ 3 

o/ 0 3/ 3 3/ 3 

1/ 11 2 1 /  6 2  28/ 13 

molinate  sulfoxide 2/ 3 2 1 /  56 2 3 /  59 

napropamide o/ 0 1/ 1 1,’ 1 

paraquat o/ 0 2 /  2 2 /  2 

parathion 

phosalone 



COUNTY: Tehama 

N 
0 
0 

toxaphene 

ziram 

1,2-D 

1 I 3-D 

2,4,5-T 

2,4-D 

BHC ( a l l  iiomers) 

1/ 2 98/ 130 99/ 132 

O /  0 106,’ 127 106/ 127 

o/ 0 2/ 2 2/ 2 

O /  0 18/ 18 18/ 18 

o/ 0 5/ 10 5/ 10 

DBCP 

DCPA 

DDD 

DDE 

DDT 

DEF 

DNOC 

EDB 

EPTC 

PCNB 

PCP 

acephate 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-ethyl 

azinophos-methyl 

benef in 

benomyl 

bensulide 

bromacil 

146,’ 177 

3/ 3 

7/ 7 

7/ 7 

7/ 7 

12/ 12 

1/ 1 

78/  81 

19/ 19 

13,’ 13 

8/ 8 

26/ 26 

3/ 3 

12/ 12 

6/  6 

I/ 1 

5/ 5 

32/ 32 

I/ 1 

35/ 35 

3/ 3 

22/ 23 

243/ 436 

3/ 3 

7/ 7 

7/ 7 

7/ 7 

12/ 12 

I/ 1 

78/ 81 

19/ 19 

13/ 13 

8/ a 
26/ 26 

3/ 3 

12/ 12 

6/ 6 

1/ 1 

5; 5 

32/ 32 

1/ 1 

35/ 35 

3/  3 

22; 23 



N 
0 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chlordimeform 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

creosote 

cyanazine 

deme  ton 

diazinon 

dicamba 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

24 

27/ 21 

36/  36 

12/ 12 

45/ 45  

7/ 7 

I/ 1 

33/ 33 

3/ 3 

I/ 1 

26/ 26 

3/ 3 

I/ 1 

20/ 20 

9/  9 

3/ 3 

37/ 31 

5/ 5 

3 2 1  32 

32/ 32 

I/ 1 

19/ 19 

35/ 45 

27/ 27 

36/ 36 

12/ 12 

45/ 45 

7/ 7 

I/ 1 

33/ 33 

3/ 3 

1/ 1 

26/ 26 

3/ 3 

I/ 1 

20/ 20 

9/ 9 

3/ 3 

37/ 37 

5/ 5 

32/ 32 

32/ 32 

I/ 1 

19/ 1 9  

44/ 69 

endosulfan 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

ethion 

fenamiphos 

fluchloralin 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

malathion 

maneb 

methamidophos 

methomyl 

methoxychlor 

methyl  bromide 

methyl  parathion 

mevinphos 

molinate 

molinate  sulfoxide 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31/ 61 

6/ 6 

14 /   14  

17/ 19 

5/ 5 

12/ 12 

12/ 12 

3/  3 

7/ 7 

7/ J 

5/ 5 

20/ 2 1  

27/ 27 

5/ 5 

15/ 15 

36/  36 

42/ 44 

9 9 j  1 4 4  

1/ 1 

4/ 4 

2/ 2 

2/ 2 

31/ 61 

6 /  6 

14/  1 4  

17/ 1 9  

5/ 5 

12/ 12 

12/ 12 

3/ 3 

J /  7 

J /  7 

5/ 5 

20/ 21 

27/ 27 

5/ 5 

15/ 15 

36/  36 

42/ 44  

99/ 144 

I/ 1 

2/  4 

2 /  2 

2,' 2 



L‘ 
0 
N 

naled 

napropamide 

oryzalin 

oxamyl 

paraquat 

permethrin  (cis and trans) 

phorate 

phosalone 

phosmet 

phosphamidon 

prometryn 

propargite 

propham 

propyzamide 

silvex 

simazine 

tetradifon 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

trichlorophon 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27 

0 

0 

0 

0 

0 

16/ 16 

3/ 3 

11/ 11 

26/  26 

35/ 35 

3/ 4 

19/  19 

a/ a 
5/  5 

2/ 2 

I/ 1 

13/ 13 

1/ 1 

3/  3 

15/ 15 

51/ 65 

2/ 2 

2/  2 

2/ 2 

28/ 31 

19/ 19 

16/ 16 

3/  3 

11/ 11 

26/ 26 

35/ 35 

3/ 4 

19/ 19 

81 a 
5/  5 

2/ 2 

I/ 1 

13/ 13 

I/ 1 

3/  3 

15/ 15 

61/ 92 

2/ 2 

2/ 2 

2/ 2 

28/ 31 

19/ 19 

COUNTY: Tulare 

NG. OF WELLS / NO. OF SAMPLES 

ziram 

zineb 

112-D 

1,3-D 

methyl bromide 

COUNTY: Ventura 

1,2-D 

1,3-D 

0; c 371 39 37/ 39 

0; 0 45/ 51 45/  51 



COUNTY: Ventura 

h) 

w 
0 

DBCP 

DCPA 

DDD 

DDE 

DDT 

DEF 

DNOC 

EDB 

EPTC 

MCPA, dimethylamine  salt 

PCNB 

PCP 

acephate 

acrolein 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benef  in 

benomyl 

bromacil 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

82/  96 

11/ 11 

30/ 34 

30/ 34 

30/ 34 

2/ 2 

31/ 31 

37/ 37 

6/ 6 

5/ 5 

4/ 4 

20/ 20 

36/  36 

3/ 5 

17/ 17 

25/ 25 

30/ 34 

32/ 32 

20/ 20 

2/ 2 

25/ 25 

46/  46 

83/ 97 

11/ 11 

30/  34 

30/ 34 

30/ 34 

2/ 2 

31/ 31 

37/ 37 

6/ 6 

5/ 5 

4/ 4 

20/ 20 

361 36 

3/ 5 

17/ 17 

25/ 25 

30/  34 

32/ 32 

20/ 20 

2/ 2 

25/ 25 

46/ 46 

captan 

carbaryl 

O/ 0 25/ 25 25/ 25 

O/  0 36/ 36 36/ 36 

carbendazim O/ 0 15,’ 15 15/ 15 

carbofuran 

chlordane 

chloropicrin 

chlorothalonil 

chlorpropham 

chlorpyrifos 

cyanazine 

demeton 

diazinon 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

diuron 

endosulfan 

endosulfan  sulfate 

endothall 

a/ 0 18/ 18 18/ 18 

O/ 0 30/ 36 30/  36 

o/ 0 22/ 22 22/  22 

O/ 0 26/  26  26/  26 

o/ 0 6/ 6 6/  6 

O/ 0 30/ 30 30/ 30 

O/  0 7/ 7 7/ 7 

O/ 0 14/ 14 14/ 14 

o/ 0 8/ e 8,‘ 8 

@/ 0 36/ 36 36,’ 36 

O/ 0 30/ 34 30/  34 

O/ 0 37/ 37 37/ 37 

O/ 0 30/ 30 30/ 30 

o/ 0 21/ 21 21/ 21 

O/ 0 36/  36 36,’ 36 

O/ 0 46,’ 46 46/ 46 

O/ 0 46/ 107 46,’ 107 

0,’ 0 41/ 55 41,’ 55 

O/ 0 13,’ 13 13/ 13 



N 

c 0 

PESTICIDE NAME 

endrin 

endrin aldehyde 

ethion 

fenamiphos 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane (gamma-BEC) 

malathion 

maneb 

methamidophos 

methomyl 

methoxychlor 

methyl bromide 

methyl parathion 

mevinphos 

oxamyl 

paraquat 

parathion 

phorate 

prometryn 

42 

34 

8 

25 

36 

34 

20 

52 

8 

25 

30 

31 

37 

57 

8 

8 

24 

30 

3 

25 

32 

30/ 42 

30/ 34 

8/ 8 

25/ 25 

30/ 36 

30/ 34 

20/ 20 

36/ 52 

8/ 8 

25/ .25 

30/ 30 

31/ 31 

37/ 37 

44/ 57 

a/ 8 

a/ 8 

24/ 24 

30/ 30 

3/ 3 

25/  25 

32/ 32 

COUNTY: Ventura 

propham 

propyzamide 

silvex 

simazine 

toxaphene 

trichlorophon 

ziram 

o/ 0 43/  43  43/ 43 

O/ 0 40/  56  40/  56 

o/ 0 8/ 8 8/ 8 

O/ 0 25/ 25 25/ 25 

coum: YO10 

44  33/ 

50 36/ 

2 I/ 

33 3 2/ 

1 1; 

15 8/ 

1 I/ 

52 521 

44 

50 

2 

33 

1 

15 

1 

52 



COUNTY: Yolo COUNTY: Yolo 

DDD 

DDE 

DDT 

EDB 

HCPA, dimethylamine  salt 

PCP 

alachlor 

aldicarb 

aldrin 

atrazine 

azinophos-methyl 

benomyl 

bromacil 

captan 

carbaryl 

carbendazim 

carbofuran 

chlordane 

chloropicrin 

chlorothalonil 

chlorpyrifos 

cyanazine 

0 

0 

0 

4 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NO. OF WELLS / NO. OF SAMPLES 

demeton 

dicofol 

dieldrin 

dimethoate 

dinoseb 

diphenamid 

disulfoton 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

glyphosate 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

lindane  (gamma-BHC) 

malaoxon 

malathion 

methomyl 

methoxychlor 

methyl  bromide 

metolachlor 

0 

0 

G 

0 

C 

0 

0 

0 

0 

0 

0 

0 

C 

0 

0 

0 

0 

0 

0 

G 

0 

0 



molinate 

molinate  sulfoxide 

paraquat 

phorate 

screen  (carbamate) 

screen (chlorinated  hydrocarb) 

screen [organophosphate) 

screen (triazine) 

silvex 
N 
0 simazine 
0 

thiobencarb 

thiobencarb  sulfoxide 

toxaphene 

ziram 

10/ 26 

19/ 21 

20/ 20 

19/ 19 

20/ 20 

30/ 32 

28/  29 

I/ 1 

31/ 31 

20/ 20 

14,’ 20 

14/ 17 

35/ 39 

2/ 2 

19/ 31 

19/ 27 

20/ 20 

19/ 19 

20/ 20 

30/ 32 

20/ 29 

1/ 1 

31/ 31 

20/ 20 

14/ 20 

14/ 11 

35/ 39 

2/  2 

1,2-D 

1,3-D 

o/ 0 19/ 19 39/ 19 

o/ 0 19/ 19 19/ 19 

COUNTY: Yuba 

2,4-D 

BHC (all isomers) 

DDD 

DDE 

DDT 

MCPA, dimethylamine  Salt 

PCP 

aldrin 

azinophos-methyl 

benomyl 

captan 

carbaryl 

carbofuran 

chlordane 

demeton 

dieldrin 

endosulfan 

endosulfan  sulfate 

endrin 

endrin  aldehyde 

heptachlor 

heptachlor  epoxide 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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	0 14/ 15 14/
	0 14,™ 14 14/
	0 10/ 10 10/
	0 16/ 34 16/
	0 14/ 15 14/
	0 7/ 7 7/
	chloropicrin
	demeton
	diazinon
	dicofol
	dieldrin
	dimethoate
	3 3/
	3 3/
	3 3/
	6/
	26/
	12/
	13/
	13/
	69/
	molinate O/ 0 17/ 20 17/
	molinate sulfoxide O/ 0 13/ 16 13/
	paraquat o/ 0 11/ 11 11/
	parathion a/ 0 6/ 12 6/
	permethrin (cis and trans) o/ 0 5/ 10 5/
	phosalone o/ 0 12/ 12 12/
	silvex O/ 0 18/ 18 lB/
	simazine o/ 0 5/ 5 5/
	thiobencarb O/ 0 13/ 17 13/
	thiobencarb sulfoxide a/ 0 11/ 12 11/
	toxaphene O/ 0 26/ 26 26/
	ziram o/ 0 10/ 10 10/
	50 41/
	3 3/
	3 3/
	3 3/
	54 43/
	38 31/
	o/ 0 3/ 3 3/
	3/
	3/
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	6/
	3 3/
	6 6/
	3 3/
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	lr3-
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	aldicarb
	ametryn
	aminocarb
	atraton
	atrazine
	carbaryl
	carbofuran
	demeton
	endrin
	hexazinonc
	lindane (gamma-BBC)
	28/
	paraquat
	1/
	endrin aldehyde O/ 0 14/ 14 14/
	14/
	14/
	17/
	2/


	10/
	10/
	17/
	24/
	39/
	1/
	1/
	11/
	26/
	phorate o/ 0 7/ 7 7/

	2/
	11/
	26/
	35/
	3/
	19/
	5/

	2/
	13/
	3/
	15/
	2/
	2/
	2/
	28/
	o/ 0 43/ 43 43/
	O/ 0 40/ 56 40/
	o/ 0 8/ 8 8/
	O/ 0 25/ 25 25/
	36/
	8/
	25/

	30/
	31/
	37/
	44/
	24/
	30/
	3/
	25/
	32/


